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(54) Abstract Title 

Zonal isolation apparatus with flow valves controlled in response to sensor outputs 

(57) An apparatus which comprises a zonal isolation assembly comprising a solid tubular member 135 
Including an external seal 140, a perforated tubular member 145 coupled to the solid tubular member, a flow 
control valve 160 coupled to the perforated tubular member for controlling flow of fluid through the perforated 
tubular member, a temperature sensor 802 coupled to the perforated tubular member, a pressure sensor 804 
coupled to the perforated tubular member for monitoring the pressure within the perforated tubular member, 
a flow sensor 806 coupled to the perforated tubular member for monitoring the fluid flow rate within the 
perforated tubular member and a shoe 155 coupled to the zonal isolation assembly and a controller 810 for 
monitoring the flow control valve, the temperature sensor, the pressure sensor and the flow sensor and for 
controlling of the flow control valves in response to the sensor outputs, wherein at least one of the solid and 
perforated tubular members is formed by a radial expansion process within the wellbore. 
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attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application 
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10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
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provisional patent application serial no. 60/165,228. attorney docket no. 25791.39, 
filed on 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/221 ,645, attorney docket no. 25791.46, filed on 7/28/2000, 
15 (20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 

25791.47, filed on 9/18/2000, (21) U.S. provisional patent application serial no. 

60/237.334, attorney docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional 

patent application serial no. 60/270,007. attorney docket no. 25791.50, filed on 

2/20/2001; (23) U.S. provisional patent application serial no. 60/262,434, attorney 
20 docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application 

serial no. 60/259.486. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. 

provisional patent application serial no. 60/303,740, attorney docket no. 25791 .61 , 

filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453. 

attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent 
25 application serial no. 60/31 7,985, attorney docket no. 25791 .67, filed on 9/6/2001 ; 

(28) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 

25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 



Z 



09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. 
Background of the Invention 

[0003] This invention relates generally to oil and gas exploration, and in 
5 particularto isolating certain subterranean zones to facilitate oil and gas exploration. 
[0004] During oil exploration, a wellbore typically traverses a numberof zones 
within a subterranean formation. Some of these subten^nean zones will produce 
oil and gas, while others will not. Further, it is often necessary to Isolate 
subterranean zones from one another in order to facilitate the exploration for and 
10 production of oil and gas. Existing methods for isolating subterranean production 
zones in order to facilitate the exploration for and production of oil and gas are 
complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the 
limitations of the existing processes for isolating subterranean zones during oil and 
15 gas exploration. 
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Summary of the Invention 

[0006] According to one aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly inctuding: one or nnore solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members coupled to the solid tubular members, one 
or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members, one 
or more temperature sensors operably coupled to one or more of the perforated 
tubular members for monitoring the operating temperature within the perforated 
tubular members, one or more pressure sensors operably coupled to one or more 
of the perforated tubular members for monitoring the operating pressure within the 
perforated tubular members, and one or more flow sensors operably coupled to one 
or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation 
assembly, and a controller operably coupled to the flow control valves, the 
temperature sensors, the pressure sensors, and the flow sensors for monitoring the 
temperature, pressure and flow sensors and controlling the operation of the flow 
control valves. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomried within the wellbore. 
[0007] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore. 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubula rs within the wellbore, fluidicly coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subten^anean zone to the second subten^anean zone within the wellbore external to 



the solid tubulars and perforated tubulars, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
5 [0008] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the producing 

10 subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, fluidicly coupling at least one of the perforated tubulars 

15 with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars. and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
[0009] According to another aspect of the present invention, a system for 

20 isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore. the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, means for radially expanding at 

25 least one of the solid tubulars and perforated tubulars within the wellbore. means 
for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars, means for monitoring the operating temperatures, pressures, and flow 
rates within one or more of the perforated tubulars, and means for controlling the 
flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 
[0010] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, means for radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, means for fiuidicly 
coupling the solid tubulars with the casing, means for fiuidicly coupling the 
perforated tubulars with the solid tubulars, means for fiuidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fiuidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone, means for monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and means 
for controlling the flow of fluidic materials Ihrough the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 
[001 1] According to another aspect of the present Invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more solid tubular liners coupled to the 
interior surfaces of one or more of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 



performed within the wellbore, and the solid tubular liners are formed by a radial 
expansion process perfomied within the wellbore. 

[0012] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
5 is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 

10 coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and radially expanding and plastically deforming the solid 

1 5 tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0013] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^anean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 

20 or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subten^nean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 

25 tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more solid tubular liners within the interior of one or more of the 



perforated tubulars. and radially expanding and plastically deforming the solid 
tubular liners within the interior of one or more of the perforated tubulars to fiuidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0014] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fiuidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. means for 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically defonning the 
solid tubular liners within the interior of one or more of the perforated tubulars to 
fiuidicly seal at least some of the radial passages of the perforated tubulars. 
[0015] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fiuidicly coupling the solid tubulars vwth the 
casing, means for fiuidicly coupling the perforated tubulars with the solid tubulars, 
means forfluidicly isolating the producing subterranean zone from at least one other 



subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more solid tubular liners within the interior of on^ or more of the perforated 
tubulars, and 

means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages of the perforated tubulars. 

[001 6] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubula r members, and a sealing material coupled to at least some of the 
perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 
[0017] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subtenranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, 
sealing off an annular region within at least one of the perforated tubulars, and 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 



[0018] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore. positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
fluidlcly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subterranean zone 
from at least one other subtenranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, sealing 
off an annular region within at least one of the perforated tubulars, and injecting a 
hardenablefluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 
[0019] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
vyellbore, the solid tubulars traversing the first subtenranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars. means for preventing the passage of 
fluids from the first subten'anean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
sealing off an annular region within at least one of the perforated tubulars, and 
means for injecting a hardenable fluidic sealing material Into the sealed annular 
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regions of the perforated tubulars to seal off at least some of the radial passages 
of the perforated tubulars. 

[0020] According to another aspect of the presefit invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for sealing off 
an annular region within at least one of the perforated tubulars, and means for 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

[0021] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore. and at least one of the perforated tubular members 
are radially expanded into intimate contact with the subterranean formation. 
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[0022] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the v^ellbore. 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the second subterranean zone, fluidicly coupling the perforated tubulars and the 
solid tubulars, and preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore extemal to the solid tubulars 
and perforated tubulars. 

[0023] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the producing subterranean zone, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subtenanean zone from at least one other subterranean 
zone within the wellbore, and fluidicly coupling at least one of the perforated 
tubulars with the producing subten-anean zone. 

[0024] According to another aspect of the present invention, a system for 
isolating a first subtenranean zone from a second subten^nean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 



wellbore, the solid tubulars traversing the first subterranean zone, nneans for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars* traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
5 and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone, means for fluidicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subtenranean zone within the wellbore external to the solid tubulars and 

10 perforated tubulars. 

[0025] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 

15 or more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into Intimate contact with the producing subterranean zone. 

20 means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly isolating 
the producing subterranean zone from at least one other subtencinean zone within 
the wellbore, and means for fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone. 

25 [0026] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subtenranean fonnation and includes a perforated wellbore casing, 
including: one or more solid tubular members, each solid tubular member including 



one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfomried within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
perforated wellbore casing. 

[0027] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subten^anean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the perforated casing, fluidicly coupling the perforated tubulars anct the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. f 

[0028] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^anean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subten^nean zone, is provided that includes positioning one or more 
solid tubulars within the wellbore, positioning one or more perforated tubulars within 
the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
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fluidicly coupling the sbiid tubulars with the casing, ftuidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the weilbore, and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
5 [0029] According to another aspect of the present invention, a system for 
isolating a first subtenranean zone from a second subtenanean zone in a weilbore 
that Includes a perforated casing that traverses the second subterranean zone, is 
provided that includes means for positioning one or more solid tubulars within the 
weilbore, the solid tubulars traversing the first subterranean zone, means for 

1 0 positioning one or more perforated tubulars within the weilbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the weilbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subten-anean zone within the weilbore extemal to the solid tubulars and 
perforated tubulars. 

[0030] According to another aspect of the present invention, a system for 
20 extracting materials from a producing subten^nean zone in a weilbore, at least a 
portion of the weilbore including a casirig and a perforated casing that traverses the 
producing subterranean zone, that Includes means for positioning one or more solid 
tubulars within the weilbore, means for positioning one or more perforated tubulars 
within the weilbore each including one or more radial openings, the perforated 
25 tubulars traversing the producing subten-anean zone, means for radially expanding 
at least one of the solid tubulars and the perforated tubulars within the weilbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for figidicly coupling the solid tubulars 



with the casing, means for fluidicly coupling the perforated tubulars with the solid 
tubulars, means for fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
[0031] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal Isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each 
Including one or more radial passages coupled to the interior surfaces of one or 
more of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within the wellbore, 
and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

[0032] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
Is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subtenranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 



[0033] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, Is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subten'anean zone, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0034] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone In a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for radially expanding and plastically 
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deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

[0035] According to another aspect of the present- invention, a system for 
extracting materials from a producing subterranean zone in a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, meansfor positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars. 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore. means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars. and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0036] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
two or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more one-way valves for controllably 
fluidicly coupling the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore. 

[0037] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone having a 



plurality of producing zones in a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning two or more perforated ti/bulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to 
the primary solid tubulars and perforated tubulars, and preventing fluids from 
passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

[0038] According to another aspect of the present invention, a method of 
extracting materials from a wellbore having a plurality of producing subterranean 
zones, at least a portion of the wellbore including a casing, is provided that includes 
positioning one or more solid tubulars within the wellbore, positioning two or more 
perforated tubulars each Including one or more radial passages within the wellbore, 
the perforated tubulars traversing the producing subterranean zones, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subten-anean zone from at least one other subtenranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has been depleted. 
[0039] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone having a 
plurality of producing zones in a wellbore is provided that Includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 



traversing the first subterranean zone, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranearr zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubulars. 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular liners 
within the interior of one or more of the perforated tubulars. and means for 
preventing fluids from passing from one of the producing zones that has not been 
depleted to one of the producing zones that has been depleted. 
[0040] According to another aspect of the present invention, a system for 
extracting materials from a plurality of producing subterranean zones in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, means for positioning 
one or more perforated tubulars each including one or more radial passages within 
the wellbore, the perforated tubulars traversing the producing subterranean zones, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars. 
means for fluidicly Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subten^nean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 



[0041] According to another aspect of the present invention, an apparatus for 
extracting geothemnal energy from a subterranean fonnation containing a source 
of geothemnal energy is provided that Includes a zonal isofaticn assembly positioned 
w^lthin the subterranean fonnation including: one or more solid tubular members, 
5 each solid tubular member including one or more external seals, one or more 
perforated tubular members each including radial passages coupled to the solid 
tubular members, and one or more perforated tubular liners each including one or 
more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 

1 0 At least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process perfonned within the wellbore. 
[0042] According to another aspect of the present invention, a method of 
Isolating a first subterranean zone from a second subterranean zone including a 
source of geothermal energy in a wellbore is provided that includes positioning one 

15 or more solid tubuiars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
second subteranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. flukJicly coupling the perforated tubulars and 

20 the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subten-anean zone within the wellbore extemal to 
the primary solid tubulars and perforated tubulars, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defomning the perforated tubular liners within 

25 the interior of one or more of the perforated tubulars. 

[0043] According to another aspect of the present Invention, a method of 
extracting geothemial eneigy from a subten-anean geothermal zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that Includes 
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positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the subterranean Qeothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothennal zone from at least one other subterranean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 
geothermal zone. 

[0044] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second geothermal subterranean zone in 
a wellbore is provided that includes means for positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, means 
for positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
geothermal subterranean zone, means for radially expanding at least one of the 
solid tubulars and perforated tubulars within the wellbore. means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing 
the passage of fluids from the first subterranean zone to the second geothennal 
subterranean zone within the wejibore external to the primary solid tubulars and 
perforated tubulars. 

[0045] According to another aspect of the present Invention, a system for 
extracting geothermal energy from a subtenranean geothennal zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothennal zone, means for radially expanding at least one of the 
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solid tubulars and the perforated tubuiars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the solid tubulars. means for fluidicly isolating the 
subterranean geothermal zone from at least one other subterranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the subterranean geothermal zone. 

[0046] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore. and the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

[0047] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or nnore 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subten*anean zone 
within the wellbore external to the solid tubulars and perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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[0048] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^anean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
monitoring the operating temperatures, pressures, and flow rates within one or more 
of the perforated tubulars, and cleaning materials from the radial passages of at 
least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0049] According to another aspect of the present invention, a system for 
Isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars. and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 



[0050] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore. means for positioning one 

5 or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 

1 0 means for fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore. means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

^ 5 Brief Description off the Drawings 

[0051] FIG. 1 is a fragmentary cross-sectional view illustrating the isolation 
of subterranean zones. 

[0052] Fig. 2a is a cross sectional illustration of the placement of an 
illustrative embodiment of a system for isolating subterranean zones within a 
20 borehole. 

[00531 Fig. 2b is a cross sedional illustration of the system of Fig. 2a dunng 
the injection of a fluidic material into the tubular support member. 
[0054] Fig. 2c is a cross sectional illustration of the system of Fig. 2b while 
pulling the tubular expansion cone out of the wellbore. 
25 [0055] Fig. 2d is a cross sectional illustration.of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
[0056] Fig. 3 is a cross sedional illustration of an Illustrative embodiment of 
the expandable tubular members of the system of Fig. 2a. 
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[0057] Fig. 4 is a flow chart illustration of an illustrative embodiment of a 

method for manufacturing the expandable tubular member of Fig. 3. 
[0058] Fig. 5a is a cross sectional illustration of an illustrative embodiment of 
the upsetting of the ends of a tubular member. 

[0059] Fig. 5b is a cross sectional illustration of the expandable tubular 
member of Fig. 5a after radially expanding and plastically deforming the ends of the 
expandable tubular member. 

[0060] Fig. 5c is a cross sectional illustration of the expandable tubular 
member of Fig. 5b after forming threaded connections on the ends of the 
expandable tubular member. 

[0061] Fig. 5d is a cross sectional illustration of the expandable tubular 
member of Fig. 5c after coupling sealing members to the exterior surface of the 
intermediate unexpended portion of the expandable tubular member. 
[0062] Fig. 6 is a cross-sectional illustration of an exemplary embodiment of 
a tubular expansion cone. 

[0063] Fig. 7 is a cross-sectional illustration of an exemplary embodiment of 
a tubular expansion cone. 

[0064] Fig. 8 is a fragmentary cross sectional illustration of an altemative 

embodiment of the system for Isolating subterranean zones of Fig. 1 . 

[0065] Fig. 9 is a fragmentary cross sectional illustration of an embodiment 

of a method for lining one of the perforated tubular members of the system for 

isolating subten-anean zones of Fig. 1 with a solid tubular liner. . 

[0066] Fig. 1 0 is a fragmentary cross sectional illustration of an embodiment 

of a method for sealing one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a hardenable fluidic sealing material. 

[0067] Fig. 1 1 is a fragmentary cross sectional illustration of an embodiment 

of a method for coupling one of the perforated tubular members of the system for 

isolating subtenranean zones of Fig. 1 with the surrounding subterranean formation. 
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,00681 Fig 12isafragmentarycrosssectionaMnustrationofanembodiment 
L a method for coupling one o, the perfon.ted tubular members of the system for 
isolating subterranean zones of Fig. 1 with a surrounding perforated wellbore 

Fig ISisaf-agmentarycrasssectionalillustrationofanembodiment 
L a rnethod for lining one of the perforated tubular .embers of the system for 
iso,a«ng subterranean zones of F«. 1 w»h another perforated tubular membe . 
lyoi F^. 14 ^ 3 fragmentary cross secUonal illustrat^n of an a«emat«e 
embodiment of the system for iso^ing subter^nean zones of Pig J that includes 
a one-way valve lor preventing flow from a producing zone into a depleted zone. 
00711 R9. 16 is a fragmentary cn>ss sectional i«us,ra«on of an a«emat,ve 

mbodimen. of the system for isolating s«btern.nean zones of Fig. 1 in whi* 
system is usedtoextractgeothem^ienergyfromasubterraneangeott^emralzone. 

Detailed Description of the Illustrative Embodiments 
,s 100721 An apparatus and method for isolating one or more subterranean 
" resfromoneor:oreo.hersubterraneanzonesisprov.ed. -app-U^a^J 

.ethod pern^Hs a produdng zone to be isolated from a '^'^^IZ^ 
a combination of solW and slotted tubulars. In the production mode, the teachings 
o,7e present d^sure may be used in combination * oonven.on. we« 
» Known production comp^on equipment and me«K,ds using a -nes ». Pa ^er^ 
tubing perforated tubing, and sUding sleeves, which will be inserted into the 
rsltlp^topemt^-^comminglingand/or^ia^onaftf^subterranean 

zones from each other. 

tO.73, Refemng to Fig. 1. a weilbore 106 including a c^ing m are 
« ositi ned in a subterranean fomtaUon 115. The subterranean fom,^ 1 5 
" Idesanumberofproductiveandnon-produr^^zon..— ^^^^ 
120 and a targeted oil sand zone 125. During e«plorat»n of the subtena^n 
Jlation 115, the weiibore 105 may be extended in a well Kno«n manner to 
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traverse the various productive and non-productive zones, including the water zone 
120 and the targeted oil sand zone 125. 

[0074] In a preferred embodiment, in order to fluidicly isolate the water zone 
120 from the targeted oil sand zone 125, an apparatus 1 30 is provided that includes 
5 one or more sections of solid casing 135, one or more external seals 140, one or 
more sections of perforated casing 145, one or more intermediate sections of solid 
casing 150, and a solid shoe 155. In several exemplary embodiments, the 
perforated casing 145 includes one or more radial passages. 
[0075] The solid casing 1 35 provides a fluid conduit that transmits fluids and 
10 other materials from one end of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as. for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubulars available from various foreign and 
15 domestic steel mills. 

[0076] The solid casing 135 is preferably coupled to the casing 110, The 
solid casing 135 may be coupled to the casing 110 using any number of 
conventional commercially available processes such as, for example, welding, 
slotted and expandable connectors, or expandable solid connectors. In a preferred 
20 embodiment, the solid casing 135 is coupled to the casing 1 10 by using expandable 
solid connectors. The solid casing 135 may comprise a plurality of such solid 
casing 135. 

[0077] The solid casing 135 is preferably coupled to one more of the 
perforated casings 145. The solid casing 135 may be coupled to the perforated 
25 casing 145 using any number of conventional commercially available processes 
such as. for example, welding, or slotted and expandable connectors. In a prefenred 
embodiment, the solid casing 135 is coupled to the perforated casing 145 by 
expandable solid connectors. 
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[0078] In a preferred embodiment, the casing 135 includes one more valve 
members 1 60 for controlling the flow of fluids and other materials within the interior 
region of the casing 1 35. In an alternative embodiment, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed with.n the 
apparatus to provide various options for commingling and isolating subterranean 
zones from each other while providing a fluid path to the surface. 
[0079] In a particularly preferred embodiment, the casing 135 is placed .nto 
the wellbore 105 by expanding the casing 135 in the radial direction into intimate 
contact with the interior walls of the wellbore 105. The casing 135 may be 
expanded In the radial direction using any number of conventional commercally 
available methods. 

[0080] Theseals140preventthepassageoffluidsandothermater.alsw.th.n 
the annular region 165 between the solid casings 135 and 150 and the wellbore 
105 The seals 140 may comprise any number of conventional commercally 
available sealing materials suitable for sealing a casing in a wellbore such as. for 
example, lead, rubber or epoxy. In a preferred embodiment, the seals 140 
compriseStratalokepoxymaterialavailablefromHalliburtonEnergyServices. The 

perforated casing 145 pem^lts fluids and other materials to pass into and out of the 
interior of the perforated casing 145 from and to the annular region 165. In th.s 
manner, oil and gas may be produced from a producing subterranean zone wth.n 
a subterranean fom^atlon. The perforated casing 145 may comprise any number 
of conventional commercially available sections of slotted tubular casing. In a 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
tubular casing available from Petroline in Abeerdeen. Scotland. In a partK:ularty 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
sandscreen tubular casing available from Petroline In Abeerdeen. Scotland. 



[0081] The perforated casing 145 is preferably coupled to one or more solid 
casing 135. The perforated casing 145 may be coupled to the solid casing 135 
using any number of conventional commercially available processes such as. for 
example, welding, or slotted or solid expandable connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

[0082] The perforated casing 145 is preferably coupled to one or more 
intemiediate solid casings 150. The perforated casing 145 may be coupled to the 
Intemiediate solid casing 150 using any number of conventional commercially 
available processes such as. for example, welding or expandable solid or slotted 
connectors. In a preferred embodiment, the perforated casing 146 is coupled to the 
intermediate solid casing 150 by expandable solid connectors. 
[0083] The last perforated casing 145 is preferably coupled to the shoe 155. 
The last perforated casing 145 may be coupled to the shoe 1 55 using any number 
of conventional commercially available processes such as. for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last 
perforated casing 1 45 is coupled to the shoe 1 55 by an expandable solid connector. 
[0084] In an altemative embodiment, the shoe 1 55 is coupled directly to the 
last one of the Intemfiediate solid casings 150. 

[0085] In a preferred embodiment, the perforated casings 1 45 are positioned 
within the wellbore 105 by expanding the perforated casings 145 inaradialdirection 

into intimate contact with the interior walls of the wellbore 105. The perforated 
casings 145 may be expanded in a radial direction using any number of 
conventional commercially available processes. 

[0086] The intermediate solid casing 150 permits fluids and other materials 
to pass between adjacent perforated casings 145. The Intemiediate solid casing 
1 50 may comprise any number of conventional commercially available sections of 
solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
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steel 0, fiberglass. In a preferred e,.bodln,en. the intemred.ate soiKi o s,ng 150 
llrises oLd U-bulars available fr^n foreign and domesfio steel m,lls. 
OoT lin.r.edla.eso,ldoasing150isprefe.b,y.coup.d«oneorn,o^ 

Sns Of me perforated casing 145. The intermediate solid casing 150 n«y 
ted rthe perforated casing 146 using any number of oonventronal 
rcalJa«i3blprocessessuchas,forex^ 

ZTll^r^lnapreferreden^odi^en.^ 
sTi Ipled U. the perforated casing 145 by expandable solid connector. 

ZLL cas^g 1 50 n,ay comprise a p,u,a,«y of sucH ln.em,ed,a.e so„d 

"sBr" in a preferred enrbodlment .he each inten^dlafe solid casing 150 
rl one rnoreUe .embers 170 f. coning .e .ow o, J^^^^^^^^^^ 
materials within the interior region of the intemediate casing 1 50. In an allemat«e 
as be recogn..ed by persons having ordinary s., in .ea« a„ 
the benefit of the present disclosure, during the production mode of 
irllar slg with var.us arrangements of paCers, 0^^^ 
Itinc sleeves and valves may be employed «tthin the apparatus to provKle 
::i:;:::forcomn,ing.ingandisola«ngsubter.neanzonesfromeacho.her 

while providing a fluid path to the surface. 

«J, in a particularly prefened embodiment, the lntem,ed,ate cas^ ISO 
Haoed in*, the we»bo,e 105 by expanding the intermediate casing 1 0 .n 
Liallln into in«ma.e contact with the interiorwalls of the»ellbore 105. 
riItecasing150maybeexpandedin«,erad,ald,ectK,nusinganynumber 

of conventional commercially available methods. ,,^8 solid 

Isoi in an a«emative embodiment, one or more of the 
Ss150maybeomined.lna„alterna«vep.f.rredembod^nt.oneormore 

of the perforated casings 145 are provided ^ one or more seals 140. 



[0091] The shoe 1 55 provides a support member for the apparatus 130. In 
this manner, various production and exploration tools may be supported by the 
show 1 50. The shoe 1 50 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, for example, cement filled 
shoe, or an aluminum or composite shoe. In a preferred embodiment, the shoe 150 
comprises an aluminum shoe available from Halliburton. In a preferred 
embodiment, the shoe 155 is selected to provide sufficient strength in compression 
and tension to permit the use of high capacity production and exploration tools. 
[0092] In a particularly preferred embodiment, the apparatus 1 30 includes a 
plurality of solid casings 135. a plurality of seals 140, a plurality of perforated 
casings 145, a plurality of intemiediate solid casings 150, and a shoe 155. More 
generally, the apparatus 130 may comprise one or more solid casings 135, each 
with one or more valve members 160. n perforated casings 145. n-1 intermediate 
solid casings 150, each with one or more valve members 170, and a shoe 155. 
[0093] During operation of the apparatus 1 30, oil and gas may be controllably 
produced from the targeted oil sand zone 125 using the perforated casings 145. 
The oil and gas may then be transported to a surface location using the solid casing 
135. The use of intermediate solid casings 150 with valve members 170 pemiits 
isolated sections of the zone 125 to be selectively isolated for production. The 
seals 140 permit the zone 125 to be fluidicly isolated from the zone 120. The seals 
140 further permits isolated sections of the zone 125 to be fluidicly isolated from 
each other. In this manner, the apparatus 130 permits unwanted and/or non- 
productive subterranean zones to be fluidicly isolated. 

[0094] In an altemative embodiment, as will be recognized by persons having 
ordinary skill in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
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isolating subterranean 2ahes from each other while prdvlding a fluid path to the 
surface. 

[0095] In several alternative embodiments, the solid casing 135. the 
perforated casings 145, the intermediate sections of solid casing 150. and/or the 
solid shoe 155 are radially expanded and plastically deformed within the wellbore 
105 in a conventional manner and/or using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application 
serial no. 09/454. 1 39. attorney docket no. 25791 .03.02. filed on 1 2/3/1 999. (2) U.S. 
patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed on 
2/23/2000. (3) U.S. patent application serial no. 09/502.350, attorney docket no. 
25791 .8.02. filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent application 
serial no. 09/523.460. attorney docket no. 25791 .1 1 .02. filed on 3/10/2000. (6) U.S. 
patent application serial no. 09/512.895. attorney docket no. 25791.12.02. filed on 
2/24/2000. (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791 .16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588.946, 
attorneydocketno. 25791 .17.02. filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT 
patent application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, 
filed on 7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671. 
attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent 
application serial no. 60/154.047, attorr^ey docket no. 25791.29, filed on 9/16/1999. 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791 .34, filed on 10/12/1999. (14) U.S. provisional patent application serial no. 
60/159 039, attorneydocketno. 25791 .36.filed on 10/12/1999. (15) U.S. provisional 
patent application serial no. 60/159,033, attomey docket no. 25791.37. filed on 
10/12/1999. (16) U.S. provisional patent application serial no. 60/212.359, attomey 
docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional patent application 
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serial no. 60/165.228, attorney docket no. 25791 .39. filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221 ,443, attorney docket no. 25791 .45, 
filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, 
attorney docket no. 25791.46, filed on 7/28^000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, 
(21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 
60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application 
serial no. 60/303,740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. 
provisional patent application serial no. 60/313.453, attorney docket no. 25791.59, 
filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/317.985, 
attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent 
application serial no. 60/318,386. attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791.69, filed on 1 0/3/2001 , the disclosures of which are incorporated 
herein by reference. In an exemplary embodiment, the radial clearances between 
the radially expanded solid casings 135, perforated casings 145, intermediate 
sections of solid casing 150, and/or the solid shoe 155 and the wellbore 105 are 
eliminated thereby eliminating the annulus between the solid casings, the perforated 
casings 145, the intermediate sections of solid casing 150, and/or the solid shoe 
155 and the wellbore 105. in this manner, the optional need for filling the annulus 
with a filler material such as, for example, gravel, may be eliminated. [0096] 
Referring to F^s. 2a-2d, an illustrative embodiment of a system 200 for 
isolating subterranean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expansion cone 204 that defines a passage 



204a is coupled to an end of the tubular support member 202. In an exemplary 
ennbodiment. the tubular expansion cone 204 includes a tapered outer surface 204b 
for reasons to be described. 

[0097] A pre-expanded end 206a of a first expandable tubular member 206 
that defines a passage 206b is adapted to mate with and be supported by the 
tapered outer surface 204b of the tubular expansion cone 204. The first 
expandable tubular member 206 further includes an unexpended intermediate 
portion 206c, another pre-expanded end 206d. and a sealing member 206e coupled 
to the exterior surface of the unexpended intermediate portion. In an exemplary 
embodiment, the Inside and outside diameters of the pre-expanded ends, 206a and 
206d, of the first expandable tubular member 206 are greater than the inside and 
outside diameters of the unexpended intermediate portion 206c. An end 208a of 
a shoe 208 is coupled to the pre-expanded end 206a of the first expandable tubular 
member 206 by a conventional threaded connection. 

[0098] An end 21 Oa of a slotted tubular member 210 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the first expandable tubular 
member 206 by a conventional threaded connection. Another end 210c of the 
slotted tubular member 210 is coupled to an end 212a of a slotted tubular member 
212 that defines a passage 212b by a conventional threaded connection. A pre- 
expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further includes an unexpended 
Intemiedlate portion 214c, another pre-expanded end 214d, and a sealing member 
214e coupled to the exterior surface of the unexpended Intemiediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 214a and 214d, of the second expandable tubular member 214 are greater 
than the inside and outside diameters of the unexpended intermediate portion 214c. 



[0099] An end 216a of a slotted tubular member 216 that defines a passage 
216b is coupled to the other pre-expanded end 214d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 220a of a third expandable tubular member 220 that defines 
a passage 220b is coupled to the other end 21 8c of the slotted tubular member 2 1 8. 
The third expandable tubular member 220 further includes an unexpended 
intermediate portion 220c, another pre-expanded end 220d, and a sealing member 
220e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 220a and 220d, of the third expandable tubular member 220 are greater than 
the inside and outside diameters of the unexpended intermediate portion 220c. 
[0100] An end 222a of a tubular member 222 is threadably coupled to the 
end 30d of the third expandable tubular member 220. 

[0101] In an exemplary embodiment, the Inside and outside diameters of the 
pre-expanded ends, 206a. 206d, 214a, 214d, 220a and 220d. of the expandable 
tubular members. 206, 214, and 220, and the slotted tubular members 210, 212, 
216, and 218, are substantially equal. In several exemplary embodiments, the 
sealing members, 206e, 214e, and 220e, of the expandable tubular members, 206, 
214, and 220, respectively, further include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members, 2'1 0. 21 2, 21 6, and 21 8, are conventional slotted tubular members having 
threaded end connections suitable for use in an oil or gas well, an underground 
pipeline, or as a structural support. In several alternative embodiments, the slotted 
tubular members, 210, 212, 216, and 218 are conventional slotted tubular members 
for recovering or introducing fluidic materials such as, for example, oil, gas and/or 
water from or into a subterranean formation. 
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[0102] In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 
is initially positioned in a borehole 224 formed in a subterranean formation 226 that 
includes a water zone 226a and a targeted oil sand zone 226b. The borehole 224 
may be positioned In any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivalent device in 
order to permit upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members, 
206, 214, and 220, and tubular members, 210, 212. 216, and 218. 
[0103] In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 
228 is then injected into the system 200, through the passages, 202a and 204a, of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
[0104] In an exemplary embodiment, as illustrated in Fig. 2c, the continued 
injection of the fluidic material 228 through the passages. 202a and 204a, of the 
tubular support member 202 and the tubular expansion cone 204, respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion cone 
thereby radially expanding and plastically deforming the expandable tubular 
member 206 off of the tapered extemal surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically defomied off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104, Consequently, the radially expanded Intemiediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 104. In 
an exemplary embodiment, the radially expanded Intermediate portion 206c of the 
expandable tubular member 206 is also thereby anchored to the wellbore casing 
104. 
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[0105] In an exemplary embodiment, as illustrated in Fig. 2d, after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tapered external surface 204b of the tubular expansion cone 
204, the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members, 214 and 220, are radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded intennediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 214c of the 
second expandable tubular member 214 is also thereby anchored to the wellbore 
104. Furthemiore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the continued application of the upward force to the tubular 
member 202 will then radially expand and plastically deform the third expandable 
tubular member 220 off of the tapered external surface 204b of the tubular 
expansion cone 204. In particular, the intermediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intenrrediate portion 220c of the 
third expandable tubular member 220 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 220c of the third 
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expandable tubular member 220 is also thereby anchored to the wellbore 224. As 
a result, the water zone 226a and fluidicly isolated from the targeted oil sand zone 

mToSl After completing the radial expansion and ptestic defonnation of the 
expandable tubular member 220. the tubular support member 202 and the 
tubular expansion cone 204 are removed from the wellbore 224. 
■0107] Thus,duringtheope.ationofthesystem10,theintermediatencn pre- 
expanded portions, 206c,214c, and 220c,oftheexpandabletubular members, 206. 

214 and 220, respectively, are radially expanded and plastically defomied by the 
upward displacement of the tubular expansion cone 204. As a result, the seahng 
members. 206e, 214e. and 220e, are displaced in the radia. direction .n o 
engagement ,^th the weNbore 224 thereby coupling the shoe 208, the expandab e 
tubular member 206, the slotted tubular members, 210 and 212, the expandable 
tubular member 214, the slotted tubular members, 216 and 218. and he 
expandable tubular member 220 to the welbore. Furthermore, as a the 
connections between the expandable tubular members. 206, 214, and 220 the 
Shoe 208, and the slotted tubular members, 210, 212, 216, and 218, do not have 
to be expandable connections thereby providing signiflcant cost sav-ngs. In 
addition, the inside diameters of the expandable tubular members, 206, 214, and 
220 and the slotted tubular member, 210, 212, 216, and 218, after the rad«^ 
expansionp«.cess,aresubsUn«al^equai. Inthismanner, additional convent«na 
toolsand otherconvenaonalequipmentmaybeeasilypositioned within, arKi moved 
through, the expandable and slotted tubular members. In several a«emat.e 
embodiments, the conventional tooU and equh>ment inCude conventional valving 
and other conven,K,n^ flow control devices for controlling the flow of fl.d« 
materials Within and between the expandable tubular members, 206, 214. and 220, 
and the stotled tubular members, 210, 212, 216, and 218. 
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[01081 Furthermore, in the system 200. the slotted tubular members 210, 
212. 216, and 218 are interleaved among the expandable tubular members. 206. 
214 and 220. As a result, because only the intermediate non pre-expanded 
portions. 206c, 214c, and 220c. of the expandable tubular members, 206. 214. and 
220, respectively, are radially expanded and plastically deformed, the slotted tubular 
members, 210, 212, 216, and 218 can be conventional slotted tubular members 
thereby significantly reducing the cost and complexity of the system 10. Moreover, 
because only the intermediate non pre-expanded portions, 206c, 214c. and 220c, 
of the expandable tubular members, 206. 214, and 220, respectively, are radially 
expanded and plastically deformed, the number and length of the interleaved slotted 
tubular members, 210, 212, 216, and 218 can be much greater than the number 
and length of the expandable tubular members. In an exemplary embodiment, the 
total length of the intermediate non pre-expanded portions, 206c. 214c, and 220c, 
of the expandable tubular members. 206, 214, and 220, is approximately 200 feet, 
and the total length of the slotted tubular members, 210, 212, 216, and 218, is 
approximately 3800 feet. Consequently, in an exemplary embodiment, a system 
200 having a total length of approximately 4000 feet Is coupled to the wellbore 224 
by radially expanding and plastically defonning a total length of only approximately 
200 feet. 

[0109] Furthermore, the sealing members 206e. 21 4e, and 220e, of the 
expandable tubular members. 206, 214. and 220. respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210, 212, 216. 
and 218 to the wellbore 224. the radial gap between the slotted tubular members, 
the expandable tubular members, and the wellbore 224 may be large enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
wellbore. 



[0110] In an exemplar/ embodiment, the pre-expanded ends, 206a. 206d, 
214a 214d 220a, and 220d, of the expandable tubular ment*ers. 206, 214. and 
220 respectively, and the slotted tubular ambers, 210, 212, 216. and 218, have 
outside diameters and wall thicknesses of 8.375 inches and 0.360 inches, 
respectively; prior to the radial expansion, the intermediate non pre-expanded 
portions 206c 214C, and 220c, of the expandable tubular members, 206. 214, and 
220 respectively, have outside diameters of 7.825 inches; the slotted tubular 
members, 210. 212, 216, and 218, have inside diameters of 7.675 inches, afterthe 
radial expansion, the inside diameters of theintennediateportions,206c,214c and 

220C, of the expandable tubular members, 206. 214. and 220. are equal to 7.675 
inches; and the v«llbore 224 has an inside diameter of 8.755 inches. 
[01 1 1] In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 
214a 214d 220a, and 220d, of the expandable tubular members, 206. 214, and 
220 respectively, and the slotted tubular members, 210. 212, 216, and 218. have 
outside diameters and wall thicknesses of 4.500 inches and 0.250 inches 
respectively; prior to the radial expansion, the intem»diate non pre^xpanded 
portions, 206c, 214c, and 220c, of the expandable tubular members. 206. 214, and 
220 .espectively, have outside diameters of 4.000 inches; the slotted tubular 
members. 210, 212. 216, and 218. have Inside diameters of 4.000 inches; afterthe 
radial expansion, the insidedlameters of the intem,ediateporiions,206c,214c and 

220C of the expandable tubular members. 206. 214. and 220. are equal to 4.000 
Inches; and the weHbore 224 has an inside diameter of 4.892 inches. 
rci12l in an exemplary embodiment, the system 200 is used to injert or 
extract fluidk: materials such as. for example, oil. gas, and/or water into or from the 
subterranean formation 226b. 

,0113] Referring now to Rg. 3, an exemplary embodiment of an expandable 
tubular member 300 will now be described. The tubuter member 300 defines an 
interior region 300a and includes a first end 300b including a first threaded 



connection 300ba, a first tapered portion 300c, an intermediate portion SOOd, a 
second tapered portion 300e, and a second end 300f including a second threaded 
connection 300fa. The tubular member 300 further preferably includes an 
intermediate sealing member 300g that is coupled to the exterior surface of the 
intermediate portion 300d. 

[0114] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross section. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as, for 
example, Oilfield Country Tubular Goods (OCTG), 1 3 chromium steel tubing/casing, 
or L83, J55, or P11 0 API casing. 

[0115] In an exemplary embodiment, the interior 300a of the tubular member 
300 has a substantially circular cross section. Furthemore, in an exemplary 
embodiment, the interior region 300a of the tubular member includes a first inside 
diameter D,, an Intermediate Inside diameter and a second inside diameter Da. 
In an exemplary embodiment, the first and second inside diameters, D, and Dj, are 
substantially equal. In an exemplary embodiment, the first and second inside 
diameters, D, and Dj, are greater than the intemnedlate inside diameter D^^j. 
[0116] The first end 300b of the tubular member 300 Is coupled to the 
intermediate portion SOOd by. the first tapered portion 300c, and the second end 
300f of the tubular member is coupled to the intermediate portion by the second 
tapered portion 300e. In an exemplary embodiment, the outside diameters of the 
first and second ends, 300b and 300f, of the tubular member 300 is greater than the 
outside diameter of the intennediate portion 300d of the tubular member. The first 
and second ends, 300b and 300f. of the tubular member 300 Include wall 
thicknesses, t, and tg, respectively. In an exemplary embodiment, the outside 
diameter of the Intermediate portion SOOd of the tubular member 300 ranges from 
about 75% to 98% of the outside diameters of the first and second ends, 300a and 
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300f. The intermediate portion 300d of the tubular member 300 includes a wall 
thickness t,NT- 

[0117] In an exemplary embodiment, the wall thicknesses t, and tj are 
substantially equal in order to provide substantially equal burst strength for the first 
and second ends. 300a and 300f, of the tubular member 300. In an exemplary 
embodiment, the wall thicknesses, t^ and tj, are both greater than the wall thickness 
t,NT in order to optimally match the burst strength of the first and second ends, 300a 
and 300f. of the tubular member 300 with the intennediate portion SOOd of the 
tubular member 300. 

[0118] In an exemplary ennbodiment. the first and second tapered portions, 
300c and 300e, are indined at an angle, a, relative to the longitudinal direction 
ranging from about 0 to 30 degrees in order to optimally facilitate the radial 
expansion of the tubular member 300. In an exemplary embodiment, the first and 
second tapered portions, 300c and 300e, provide a smooth transition between the 
first and second ends, 300a and 300f, and the Intermediate portion 300d, of the 
tubular member 300 in order to minimize stress concentrations. 
[01 1 9] The intennediate sealing member 300g is coupled to the outer surface 
of the intennediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g seals the interface between 
the intennediate portion 300d of the tubular member 300 and the interior surface 
of a wellbore casing 305, or other preexisting stmcture, after the radial expansion 
and plasitic deformation of the intennediate portion 300d of the tubular member 300. 
In an exemplary embodiment the Intermediate sealing member 300g has a 
substantially annular cross section. In an exemplary embodiment, the outside 
diameter of the intennediate sealing member SOOg is selected to be less than the 
outside diameters of the first and second ends, 300a and 300f, of the tubular 
member 300 in order to optimally protect the intennediate sealing member SOOg 
during placement of the tubular member 300 within the wellbore casings 305. The 
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intermediate sealing member 300g may be fabricated from any number of 
conventional commercially available materials such as, for example, thermoset or 
thermoplastic polymers. In an exemplary embodiment, the intermediate sealing 
member 300g is fabricated from thermoset polymers In order to optimally seal the 
radially expanded intermediate portion 300d of the tubular member 300 with the 
wellbore casing 305. In several alternative embodiments, the sealing member SOOg 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor the radially expanded and plastically defomied intermediate portion 300d of 
the tubular member 300 to the wellbore casing. 

[0120] Referring to Figs. 4. and 5a to 5d, in an exemplary embodiment, the 
tubular member 300 is formed by a process 400 that includes the steps of; (1) 
upsetting both ends of a tubular member in step 405; (2) expanding both upset ends 
of the tubular member In step 410; (3) stress relieving both expanded upset ends 
of the tubular member in step 415; (4) fomning threaded connections In both 
expanded upset ends of the tubular member in step 420; and (5) putting a sealing 
material on the outside diameter of the non-expanded intemiediate portion of the 
tubular member in step 425. 

[01 21] As illustrated in FIG. 5a, In step 405. both ends, 500a and 500b, of a 
tubular member 500 are upset using conventional upsetting methods. The upset 
ends. 500a and 500b, of the tubular member 500 include the wall thicknesses t, and 
t2. The intemiediate portion 500c of the tubular member 500 includes the wall 
thickness t,NT and the interior diameter 0,^^. In an exemplary embodiment, the wall 
thicknesses t, and tj are substantially equal in order to provide burst strength that' 
is substantially equal along the entire length of the tubular member 500. In an 
exemplary embodiment, the wail thicknesses t, and tj are both greater than the wall 
thickness in order to provide burst strength that Is substantially equal along the 
entire length of the tubular member 500, and also to optimally facilitate the 
formation of threaded connections in the first and second ends, 500a and 500b. 



[0122] As illustrated in Fig. 5b, in steps 410 and 415, both ends. 500a and 
500b, of the tubular member 500 are radially expanded using conventional-radial 
expansion methods, and then both ends, 500a and 500b, of the tubular member are 
stress relieved. The radially expanded ends. 500a and 500b. of the tubular 
member 500 include the interior diameters D, and D2. In an exemplary 
embodiment, the interior diameters and D2 are substantially equal in order to 
provide a burst strength that is substantially equal. In an exemplary embodiment, 
the ratio of the interior diameters and to the interior diameter 0,^^ ranges from 
about 100% to 120% in order to facilitate the subsequent radial expansion of the 
tubular member 500. 

[0123] In a preferred embodiment, the relationship between the wall 
thicknesses t^, t2. and tj^j of the tubular member 500; the inside diameters D^, 
and D|MT of the tubular member 500; the inside diameter D^g„bo^ of the wellbore 
casing, or other structure, that the tubular member 500 will be inserted into; and the 
outside diameter D^o^ of the expansion cone that will be used to radially expand the 
tubular member 500 within the wellbore casing is given by the following expression: 

where t^ = tgi and 
D, = D^. 

By satisfying the relationship given in equation (1), the expansion forces placed 
upon the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may 
be used to calculate the optimal geometry for the tubular member 500 for 
subsequent radial expansion and plastic deformation of the tubular member 500 for 
fabricating and/or repairing a wellbore casing, a pipeline, or a structural support. 
[0124] As illustrated in FIG. 5c, in step 420, conventional threaded 
connections, 500d and 500e, are formed in both expanded ends, 500a and 500b, 



of the tubular member 500. In an exemplary embodiment, the threaded 
connections. 500d and 500e. are provided using conventional processes forform.ng 
pin and box type threaded connections available from Atlas-Bradford. 
10125] AS illustrated in Fig. 5d. in step 425. a sealing member 500f .s then 
applied onto the outside diameter of the non-expanded intermediate portion 500c 
of the tubular member 500. The sealing member SOOf may be applied to the 
outside diameter of the non-expanded intemiediate portion 500c of the tubular 
member 500 using any number of conventional commercially available methods. 
,n a preferred embodiment, the sealing member SOOf is applied to the outs.de 
diameter of the intermediate portion 500c of the tubular member 500 us.ng 
commercially available chemical and temperature resistant adhesive bonding. 
101 26] In an exemplary embodiment, the expandable tubular members, 206. 
214. and 220. of the system 200 are substantially identical to. and/or incorporate 
one or more of the teachings of, the tubular members 300 and 500. 
10127] Referring to Fig. 6. an exemplary embodiment of tubular expansion 
cone 600 for radially expanding the tubular members 206. 214. 220, 300 and 500 
will now be described. The expansion cone 600 defines a passage 600a and 
includes a front end 605. a rear end 610. and a radial expansion section 615. 
[0128] In an exemplary embodiment, the radial expansion section 615 
includes a first conical outer surface 620 and a second conical outer surface 625. 
The first conical outer surface 620 includes an angle of attack a, and the second 
conical outer surface 625 includes an angle of attack a. In an exemplary 
embodiment the angle of attack a, is greater than the angle of attack a. In this 
manner, the first conical outer surface 620 optimally radially expands the 
intemiediate portions. 206c. 214c. 220c. 300d. and 500c. of the tubular members. 
206 214 220. 300, and 500. and the second conical outer surface 525 optimally 
radially expandsthe pre-expanded firstand second ends. 206a and 206d. 214a and 
214d. 220a and 220d. 300b and 300f. and 500a and 500b. of the tubular members. 



206 214 220, 300 and 500. In an exemplary embodiment, the first conical outer 
surface 620 includes an angle of attack a, ranging from about 8 to 20 degrees, and 
the second conical outer surface 625 includes an angle of attack a, ranging from 
about 4 to 15 degrees in order to optimally radially expanb ar.d plastically deform 
the tubular members, 206. 214. 220, 300 and 500. More generally, the expansion 
cone 600 may include 3 or more adjacent conical outer surfaces having angles of 
attack that decrease from ttie front end 605 of the expansion cone 600 to the rear 
end 61 0 of the expansion cone 600. 

roi291 Referring to Fig. 7, another exemplary embodiment of a tubular 
expansion cone 700 defines a passage 700a and includes a front end 705. a rear 
end 710 and a radial expansion secUon 715. In an exemplary embodiment, the 
radial e=q>ansion section 715 indudes an outer surface having a substanttally 
parabolic outer profile thereby providing a paraboloid shape. In this manner, the 
outer surface of the radial expansion sectton 715 provides an angle of attack that 
constantly decreases fiom a maximum at the front end 705 of the expansion cone 
700 to a minimum at the rear end 710 of the expansion cone. Theparabolic outer 
profile of the outer surface of the radial expansion secBon 715 may be fom«d us,ng 
a plurality of adjacent discrete conical sections and/or using a continuous curved 
surface, in this manner, the region of the outer surface of the radial expansion 
section 715 adjacent to the front end 705 of the expansion cone 700 may opt^ally 
radlal^expand the intermediate portions. 206c. 214c. 220c. 300d, and SOOo. of the 
tubular numbers. 206, 214. 220. 300. and 500. «rhile the region of the outersurface 
of the radial expansion section 715 adjacent to the rear end 710 of the expansion 
cone 700 ma, optimally radially expand the pre-expanded first and second ends 
206a and 206d. 214a and 214d, 220a and 220d. 300b and 300f. and 500a and 
500b. of the tubular members, 206. 214, 220. 300 and 500. In an exemplary 
embodiment, the parabolic profile of the outer surface of the radial expansion 
section 71 5 is selected to provide an angle of attack that ranges fnw about 8 to 20 



degrees in the vicinity of the front end 705 of the expansion cone 700 and an angle 
of attacic in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

[0130] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700. and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[0131] In several altemative embodiments, the teachings of the apparatus 
1 30. the system 200. the expandable tubular member 300, the method 400. and/or 
the expandable tubular member 500 are at least partially combined. 
[0132] Referring to Fig. 8. in an altemative embodiment, conventional 
temperature, pressure, and flow sensors. 802. 804. and 806, respectively, are 
operably coupled to the perforated tubulars 145 of the apparatus 130. The 
temperature, pressure, and flow sensors. 802. 804. and 806, respectively, in turn 
are operably coupled to a controller 810 that receives and processes the output 
signals generated by the temperature, pressure, and flow sensors to thereby control 
the operation of the flow control valves 1 60 to enhance the operational efficiency 
of the apparatus 130. In several exemplary embodiments, the control algorithms 
utilized by the controller 810 for controlling the operation of the flow control valves 
1 60 as a function of the operating temperature, pressure, and flow rates within the 
perforated tubular members 145 are conventional. 

[0133] Referring to Fig. 9. in an altemative embodiment, a solid tubular 
member 905 is coupled to one of the perforated tubular members 145 by radially 
expanding and plastirally deforming the solid tubularmember into engagement with 

the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disctosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139, attorney docket no. 25791 .03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791. 7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350, 



attorney docket no. 25791 .8.02, filed on 2/1 0/2000. (4) U.S. patent application serial 
no. 09/440,338. attorneydocketno.25791.9.02. filed on11/15/1999.(5)U.S. patent 

application serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512.8*95. attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588.946. attorney docket no. 25791 .17.02. filed on 6/7/2000. (9) U.S. 
patent application serial no. 09/559. 122. attorney docket no. 25791 .23.02. filed on 
4/26/2000, (10) PCT patent application serial no. PCT/USOO/18635. attorney docket 
no. 25791.25.02. filed on 7/9/2000. (11) U.S. provisional patent application serial 
no. 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/1 54.047, attorney docket no. 25791 .29. 
filed on 9/16/1999. (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent 
application serial no. 60/159.039. attorney docket no. 25791.36. filed on 
1 0/12/1999. (15) U.S. provisional patent application serial no. 60/159.033, attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/1 65.228. attorney docket no. 25791 .39. 
filed on 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443. 
attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent 
application serial no. 60/221 .645, attorney docket no. 25791 .45. filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233.638. attorney docket no. 
25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237.334. attorney docket no. 25791 .48. filed on 1 0/2/2000. (22) U.S. provisional 
patent application serial no. 60/270.007. attorney docket no. 25791-50. filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262.434, attorney 
docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application 



serial no, 60/259.486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. 
. provisional patent application serial no. 60/303.740, attorney docket no. 25791 .61 , 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453. 
attorney docket no. 25791.59, filed on 8/20/2001; {2l) U.S. provisional patent 
application serial no. 60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; 
(28) U.S. provisional patent application serial no. 60,318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922. attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. In this manner, the solid tubular 
member 905 fluidicly seals the radial passages formed in the perforated tubular 
member 145 thereby preventing the passage of fluidic materials and/or formation 
materials through the perforated tubular member. 

[0134] Referring to Fig. 10, in an alternative embodiment, the radial openings 
in one of the perforated tubular members 145 are sealed by injecting a hardenable 
fluidic sealing material 1005 into the radial openings in the one perforated tubular 
member by positioning a closed ended pipe 1010 having one or more radial 
openings 1010a within the one perforated tubular member 145. Conventional 
sealing members 1 01 5 and 1 020 then seal the interface between the pipe 1 01 0 and 
the opposite ends of the one perforated tubular member 145. The hardenable 
fluidic sealing material 1005 is then "injected into the radial openings in the one 
perforated tubular member 145. The sealing members 140 prevent the passage of 
the hardenable fluidic sealing material out of the annulus between the one 
perforated tubular member 145 and the formation 125. The pipe 1010 and sealing 
members, 1015 and 1020, are then removed from the apparatus 130, and the 
hardenable fluidic sealing material is allowed to cure. A conventional drill string may 
then be used to remove any excess cured sealing material from the interior surface 
of the one perforated tubular member 145. In an exemplary embodiment, the 
hardenable fluidic sealing material is a curable epoxy resin. 

So 



,01351 In an alternative embodiment, as illustrated in Fig^ 1 1 . one or more of 
Lperfo,atedtubu,arn,enil«rs145of.heappara,us130areradiailyexpan.edand 

plastically defonned into conUc. wi«, the surrounding formation 125 .herel>y 
Lpressing the surrounding fonnation. In tl,is manner, tt,e surrounding fom,a,ion 
125 is maintained in a state of compression the^by stabilfeing the surrounding 
formation, reducing the flow of loose particles from ^ surrounding fom,a»on in o 
the radial openings of the perforated tubular member 145, and enhancing the 
recovery of hydrocarbons from the surrounding fomiation. 
10136, i„analtemativeembodlmen..aseismicsouroe 1105ispos*onedon 

a surface location to thereby Impart seismic energy into the fom,ation 125 In th« 
^nner. particles lodged in *e radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the fomnation 125. 

roi371 manatemativeembodimentaftertheperforatedtubularmember 145 
Lsbeenrad^l^expandedandptes^oaayfortnedintocontaotwiththes^unding 

formation 126, thereby coupling the perforated tubular member 145 to the 
surrounding fom««on, an impulsive load is applied to the perforated tubu^r 
member. Theimpulsive load may be applied tothe perforated tubularmember145 

by applying the load to the end of the apparatus 130. The impulsive load « tt.en 
.ansferred tothe surrounding formation 125 thereby compacting and/or slumfying 
«,e surrot^ding fomiation. As a result, the recovery of hydrocarbons from the 
fontiation 125 b enhanced. 

roiSS] in an altemative embodiment, as illustrated in Fig. 1 2, a wellbore 
oasing1205 having oneormo,»perfomtions1210is positioned withlnthewellbore 

105 that traverses thefon™tlon 125. When the apparatus 130 is positioned wrthin 
the wellbore 105, one or more of the perforated tubular members 145 of the 
apparatus 1 30 are radially expanded and plastically defomied into contact wrth the 
wellbore casing 1205 thereby compressing the surrounding fomnation 125. In th« 
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manner the surrounding formation 125 is maintained in a state of compression 
thereby stabilizing the surrounding formation, reducing the flow of loose particles 
from the surrounding formation into the radial openings of the perforated tubular 
member 145. and enhancing the recovery of hydrocarbons from the surrounding 

formation. 

10139] In an alternative embodiment, a seismic source 121 5 is positioned on 
a surface location to thereby impart seismic energy into the fomiation 125. In th.s 
manner, particles lodged in the radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the formation 125. 

[0140] inanaltemativeembodiment.aftertheperforatedtubularmember145 
has been radially expanded and plastically fomied into contact with the wellbore 
casing 1205. thereby coupling the perforated tubular member 145 to the 
surrounding fomiation. an impulsive load is applied to the perforated tubular 
member. The impulsive load may be applied to the perforated tubular member 1 45 
by applying the load to the end of the apparatus 130. The impulsive load is then 
transferred to the surrounding fomiation 125 thereby compacting and/or slumfying 
the surrounding fomiation. As a result, the recovery of hydrocarbons from the 
fomnation 125 is enhanced. 

10141] Referring to Fig. 13, in an alternative embodiment, one or more 
perforated tubular members 1305 are coupled to one of the perforated tubular 
members145 by radially expanding andplasticallydeformingtheperforatedtubular 

member Into engagement with the perforated tubular member in a conventional 
manner and/or using one or more of the radial expansion methods disclosed in one 
or more of the following: (1) U.S. patent application serial no. 09/454,139. attorney 
docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent application senal no. 
09/510 913. attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent 
application serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
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2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791 .9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. 
patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946. attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application 
serial no. PCT/USOO/1 8635, attorney docket no. 25791.25.02, filed on 7/9/2000, 
(11) U.S. provisional patent application serial no. 60/162,671. attorney docket no. 
25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent application 
serial no. 60/159,033, attorney docket no. 25791 .37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38, 
filed on 6/19/2000. (17) U.S. provisional patent application serial no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645, attorney docket no. 
25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. pn^visional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application 
serial no. 60/262.434, attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S, 
provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, 
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filed on 1/3/2001; (25) U.S provisional patent application serial no. 60/303.740, 
attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent 
application serial ho. 60/31 3,453. attorney docket no. 25791 .59. filed on 8/20/2001 ; 
(27) U.S. provisional patent application serial no. 60/317,985. attorney docket no. 
25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial no. 
60/318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969.922, attorney docket no. 25791.69, filed 
on 10/3/2001, the disclosures of whrch are incorporated herein by reference. In 
this manner, the perforated tubular member 905 modifies the flow characteristics 
of the perforated tubular member 145 thereby permitting the operator of the 
apparatus 130 to modify the overall flow characteristics of the apparatus. 
[0142] In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 
1405 such as, for example, a check valve fluidicly couples the interior of a pair of 
adjacent perforated tubular inembers, 145a and 145b, that extract hydrocarbons 
from con-esponding subterranean zones A and B. In this manner, if zone B 
becomes depleted, hydrocarbons that are being extracted from zone A will not flow 
into tiie depleted zone B. 

[0143] In an alternative embodiment, as illustrated in Fig. 1 5, the apparatus 
1 30 is used to extract geothermal energy from a targeted subtenranean geothemial 
zone 1505. In this manner, the operational efficiency of the extraction of 
geothermal energy is significantly enhanced due to the increased internal diameters 
of the various radially expanded elements of the apparatus 1 30 that pemiit greater 
volumetric flows. 

[0144] In an alternative embodiment, the perforated tubular members, 145, 
210,212. 216,218. and 1305 of the apparatus 130 may be cleaned by further radial 
expansion of the perforated tubular members. In an exemplary embodiment, the 
amount of further radial expansion required to clean the radial passages of the 
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-1^*; -Jin 912 216 218 and 1305 of the apparatus 
perforated tubular members 145. 210, 212, zii>. ^ lo. d. 

1 30 ranged from about 1 % to 2% . 

rousi An apparatus has been described that includes a zonal isolation 
assembly including oneormoresolidtubu^rmembers,eabh solid tubular member 

including one or more external seals, and one or more perforated tubular members 
coupled to the solid tubular members, and a shoe coupled to the zonal ,solat,on 
assembly. In an exemplary embodiment, the zonal Isolation assembly further 
includes one or moie intemiediate solid tubular members coupled to and 
in.e,1ea»edamongthepe*ratedtubularmembers,eachin.em,edia.eso„d.ubular 

member Including one or more external seals. In an exemplary embodiment, he 
zonal isolalionassemblyfurtherinoludesoneormoreval«emembersforcontro.n9 

the flow of fiuidic materials between the tubular members. In an exemplary 
embodiment, oneormo^ofthelntem»diate solid tubularmembersmcludeoneor 

more valve members. . 
[0146] An appamtus has also been described that includes a zonal Bolaton 
assembly that includes one or mo.e primaty sofid tubulars. each primary solid 
.ubular including one or more external annular seals, n perforated tubulars coupled 
,0 the primary solid tubulars, and n-1 intem^ediate solid tubula-s coupled to and 
interleaved among the perforated tubular., each in,en™diatesolidtubular,nclud.ng 
one or mo,^ external annular seals, and a shoe coupled to the zonal isolaton 
3ss6ini3ly 

[01471 ' A method of isolating a first subterranean zone from a second 
subtennnean zone ^ a weHbo-e has also been described that includes positioning 
one or more primal soM tubulaiB ««thin the wellbore. the primary solid tubulars 
traversing the flrst subterranean zone, positioning one or more perforated tubulars 
within the wellborn, the pe,1b«ted tubulars traversing the second subterranean 
zone, fluidicly coupling the perforated tubulars and the primary solid tubulars, and 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
[0148] A method of extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore. fluidicly coupling the primary solid tubulars with the casing, positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, fluidicly coupling the perforated tubulars with the 
primary solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore. and fluidicly coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the method furtherincludescontrollablyfiuidicly decoupling 

at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0149] An apparatus has also been described that includes a subterranean 
fonnation including a wellbore. a zonal isolation assembly at least partially 
positioned within the wellbore that includes one or more solid tubular members, 
each solid tubular member including one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
positioned within the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further includes one or more 
intermediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intennediate solid tubular members are 
fomied by a radial expansion process perfomied within the wellbore. In an 
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exemplary embodiment, the zona! isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members 
and the perforated tubular members. In an exemplary embodiment, one or more 
of the intermediate solid tubular members include one ol" more valve members for 
controlling the flow of fluids between the solid tubular members and the perforated 
tubular members. 

[0150] An apparatus has also been described that includes a subterranean 
formation including a welibore, a zonal isolation assembly positioned within the 
wellbore that includes one or more primary solid tubulars , each primary solid tubular 
including one or more external annular seals, n perforated tubulars positioned 
coupled to the primary solid tubulars, and n-1 intermediate solid tubulars coupled 
to and interleaved among the perforated tubulars, each intermediate solid tubular 
including one or more external annular seals, and a shoe coupled to the zonal 
isolation assembly, wherein at least one of the primary solid tubulars, the perforated 
tubulars, and the intemnediate solid tubulars are fonned by a radial expansion 
process performed within the wellbore. 

[0151] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore, fluidicly coupling the perforated tubulars and the 
primary solid tubulars, and preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. 

[01 52] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 



described that includes positioning one or more primary solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subten-anean zone, radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore. fluidicly coupling the primary solid tubulars with the casing, fluidicly 
coupling the perforated tubulars with the primary solid tubulars, fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. and fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidicly decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[01 53] An apparatus has also been described that includes a subterranean 
fonnation including a wellbore, a zonal isolation assembly positioned within the 
wellbore that includes n solid tubular members positioned within the wellbore. each 
solid tubular member including one or more external seals, and n-1 perforated 
tubular members positioned within the wellbore coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal Isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an exemplary embodiment, one or more of the solid tubular members include one 
or more^valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

£0154] A system for isolating a first subten-anean zone from a second 
subten-anean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
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second subterranean zone, means forfluidicly coupling the perforated tubulars and 
the primary solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and the perforated tubulars. 
[0155] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for fluidicly coupling the primary solid tubulars with the 
casing, rrleans for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fluidicly coupling the perforated tubulars with the primary solid tubulars, means for 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and means forfluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for controllabiy fluidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0156] A system for isolating a first subterranean zone from a second 
subten^nean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subteranean zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, means for fluidicly 
coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subten-anean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars. 
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[0157] A system for extracting materials from a producing subterranean zone 
in a welibore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore, means for fluldicly coupling the primary solid 
tubulars with the casing, means forfluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, and means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for 
controllably fluidicly decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[0158] A system for isolating subterranean zones traversed by a wellbore has 
also been described that includes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluidicly coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end. a tubular liner coupled to and supported by the tapered end of the 
tubular expansion cone, and a shoe "defining a valveable passage coupled to an 
end of the tubular liner, wherein the tubular liner includes one or more expandable 
tubular members that each include a tubular body comprising an intennediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intennediate portion, and a sealing member coupled to the exterior surface of 
the intennediate portion, and 

one or more slotted tubular members coupled to the expandable tubular members, 
wherein the inside diameters of the other tubular members are greaterthan or equal 
to the outside diameter of the tubular expansion cone. In an exemplary 



embodiment, the wall thicknesses of the first and second expanded end portions 
are greater than the wall thickness of the intermediate portion. In an exemplary 
embodiment, each expandable tubular member further includes a first tubular 
transitionary member coupled between the first expanded end portion and the 
intermediate portion, and a second tubular transitionary member coupled between 
the second expanded end portion and the tntemnediate portion, wherein the angles 
of inclination of the first and second tubular transitionary members relative to the 
intermediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment, the outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second 
expanded end portions. In an exemplary embodiment, the burst strength of the first 
and second expanded end portions Is substantially equal to the burst strength of the 
intermediate tubular section. In an exemplary embodiment, the ratio of the inside 
diameters of the first and second expanded end portions to the interior diameter of 
the intemiediate portion ranges from about 100 to 120 percent. In an exemplary 
embodiment, the relationship between the wall thicknesses t,, tj, and t,^r^ of the first 
expanded end portion, the second expanded end portion, and the Intennediate 
portion, respectively, of the expandable tubular members, the inside diameters D^, 
Dj and D,nt of the first expanded end portion, the second expanded end portion, 
and the intennediate portion, respectively, of the expandable tubular members, and 
the inside diameter D^^^o^ of the wellbore casing that the expandable tubular 
member will be inserted into, and the outside diameter 0^^^ of the expansion cone 
that will be used to radially expand the expandable tubular member within the 
wellbore is given by the following expression: 

DweIlbore-2*i,>D,>j^[{t,-tj^^ 

wherein t^ = tj; and wherein = Dj. In an exemplary embodiment, the tapered end 
of the tubular expansion cone includes, a plurality of adjacent discrete tapered 



sections. In an exemplary embodiment, the angle of attack of the adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. In an exemplary 
embodiment, the tapered end of the tubular expansion cone includes an paraboloid 
body. In an exemplary embodiment, the angle of attack of the outer surface of the 
paraboloid body increases in a continuous manner from one end of the paraboloid 
body to the opposite end of the paraboloid body. In an exemplary embodiment, the 
tubular liner comprises a plurality of expandable tubular members; and wherein the 
other tubular members are interleaved among the expandable tubular members. 
(01 59] A method of isolating subten-anean zones traversed by a wellbore has 
also been described that includes positioning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner is radially expanded by injecting a fluidic material into 
the tubular liner; and wherein the remaining ones of the discrete portions of the 
tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubularlinercomprisesa plurality of tubular members; and wherein 
one or more of the tubular members are.radially expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded Into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore comprise a portion 
that is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular liner includes one or more expandable tubular members 



that each include a tubular body comprising an intennediate portion and first and 
second expanded end portions coupled to opposing ends of the intennediate 
portion, and a sealing member coupled to the exterior surface of the intennediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular members, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum inside diameters of the expandable tubular 
members. In an exemplary embodiment, the tubular liner includes a plurality of 
expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[01 601 A system for Isolating subteranean zones traversed by a wellbore has 
also been described that includes means for positioning a tubular liner within the 
vi/ellbore, and means for radially expanding one or more discrete portions of the 
tubular liner into engagement with the wellbore. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one discrete portion of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner includes a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that 
is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. 
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[0161] An apparatus for isolating subterranean zones has also been 
described that includes a subtenranean formation defining a borehole, and a tubular 
liner positioned in and coupled to the borehole at one or more discrete locations. 
In an exemplary embodiment, the tubular liner is coupled to the borehole at a 
plurality of discrete locations. In an exemplary embodiment, the tubular liner is 
coupled to the borehole by a process that includes positioning the tubular liner 
within the borehole, and radially expanding one or more discrete portions of the 
tubular liner into engagement with the borehole. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the borehole. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one of the discrete portions of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
borehole and one or more of the tubular members are not radially expanded into 
engagement with the borehole. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the borehole include a portion that 
is radially expanded into engagement with the borehole and a portion that is not 
radially expanded into engagement with the borehole. In an exemplary 
embodiment, prior to the radial expansion the tubular liner includes one or more 
expandable tubular members that each include a tubular body comprising an 
intermediate portion and first and second expanded end portions coupled to 
opposing ends of the Intermediate portion, and a sealing member coupled to the 
exterior surface of the Intennediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the inside 
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diameters of the slotted tubular members are greater than or equal to the maximum 
inside diameters of the expandable tubular members. In an exemplary 
embodiment, the tubular liner includes a plurality of expandable tubular members; 
and wherein the slotted tubular members are interleaved among the expandable 
tubular members. 

[0162] An apparatus has been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members 
coupled to the solid tubular members, one or more flow control valves operably 
coupled to the perforated tubular members for controlling the flow of fluidic materials 
through the perforated tubular members, one or more temperature sensors operably 
coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one 
or more flow sensors operably coupled to one or more of the perforated tubular 
members for monitoring the operating flow rate within the perforated tubular 
members, a shoe coupled to the zonal isolation assembly, and a controller operably 
coupled to the flow control valves, the temperature sensors, the pressure sensors, 
and the flow sensors for monitoring the temperature, pressure and flow sensors and 
controlling the operation of the flow control valves. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

[0163] A method of isolating a first subten^anean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the second subten^nean zone, radially expanding 
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at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars. and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0164] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore. 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone, monitoring the 
operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars. and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0165] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subten'anean zone, means for positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the second 
subten^anean zone, means for radially expanding at least one of the solid tubulars 



and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars. means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0166] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore^ means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subten'anean zone, means for 
radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 67] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated 
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tubular members for sealing at least some of the radial passages of the perforated 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore, and the solid tubular liners 
are formed by a radial expansion process performed within the wellbore. 
[0168] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluldicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more solid 
tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defonning the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

[01 69] A method of extracting materials from a producing subterranean zone 
In a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subten-anean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subten^anean 



zona wW.in me wellbore, fluidicly coupling a. leas, one of me periorated ubu,^ 
with .he producing subterranean .one. pos^oning one or more so«d .ubuiar ners 
w«hin ,be interior o, one or more o. .be perforated tubulars. and radra ly expand^g 
and plastically deforming the solid tubular liners within the interior of one or nnore 
of thepertoratedtubularstofluidiclysealatleastsomeofthe radial passagesofthe 

perforated tubulars. .™„j 
roiTOl A system for isolating a first subterranean zone from a second 

subteoanean zone in a wellbore has also been described that 

posMoning one or more solid tubu^rs v^in the welibore, the sol,d tub^ r 

,rave,singthe.irs.subter,aneanzone..»ansforposifioningoneormoreperforaed 

.ubuiars each including one or more radial passages within me we^^bore^ me 
perforated tubulars Reversing me second subterranean zone, means for jlially 
expanding a, least one of me soBd tubule and perforated ftrbulars wrth« me 
v«„bore,meansforfluidiclycoupling.heperforated tubular. a,Kjmesolidt^ula«, 

.eans for preventing me passage of fluids from me firs. 

second subterranean zone within the wellbore extemaltomepnmary sow .ubu^ars 

andperfo,etedtubulars.meansforpositioningoneormoresolidtubularlners«th^ 

,he interior of one or more of .he perfora.ed tubulars, and means for radially 
expanding and plasScal^defom-i^mesolidtubular liners wimin,hein«noro,one 

or more of me perforafed tubuters Ic fluUicly seal at least some of the .,d,al 
passages of the perforated ttibulars. 

[0171] According to anomer aspect of the present invention, a system for 
extracting matedals from a producing subterranean zone in a wellbore. at least a 
portion of «.e wellbore induding a casing, has also been described mat mcludes 
means for positioning one or more solid U*ulars within .he wellbore, means for 
posftioning one or more performed tubulars each itKluding one or more rad-al 
passages within me wellbore, the perforated tubuters Uaversing me produomg 
Iterraneanzone, means for radia«y expanding a. leas, one of me sold Urbulars 



and the perforated tubulars within the wellbore. means for fluidicly coupling the solid 
tubulars with the casing, means forfluidlcly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly Isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone, means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars, and 

means for radially expanding and plastically defomning the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages-of the perforated tubulars. 

[0172] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and a sealing 
material coupled to at least some of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. 

[0173] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, sealing off an annular region 
within at least one of the perforated tubulars. and injecting a hardenable fluidic 



sealing material into tfiS sfealed annular regions of the perforated lobulars to seal 
off at least some of the radial passages of the perforated tubulais. 
[01741 A method of extracting materials from a producing subterranean zone 
,n a wellbore. at least a portion of the wellbom including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbote 
posittoning one or more perforated tubulars each including one or mo« -adial 
passages within the wellbore. the perforated tubulars traversing the produang 
subterranean zone, radially expanding at least one of the solid tubulars and he 
perforated tubulars within the wellbote, fluidicly coupling the solid tubulars wrth the 
Lsing. fluldlcly coupling the perfotated tubulars with the solid tubulars. fluidity 
«olating the producing subterranean zone from a, least one other subtenanean 
zone within the wellbore. fluidicly coupling at least one of the perforated tubulars 
„«h the producing subterranean zone, sealing off an annular region within at leas 
one of the perforated tubulars, and injecting a hardenable fiuidic seaHng matenal 
wo the sealed annular regions of the perforated tubular to seal off at least some 
of the radial passages of the perforated tubulars. 

[01751 A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid hibulars 
traversingtheflrstsubterraneanzone,meansforposHioningoneormoreperfoca«l 

tubulars each including one or more radial passages .^thin the wellbore, tte 
perforated tubulars traversing the second subterranean zone, means for radaBy 
expanding a. least one of the solid tubulars and perforated tubulars within the 
v^llbore, meansforfluididycouplingtheperforatedtubularsandthe solid tubulars. 

means for preventing the passage of fluids from the first subterranean zone to the 
second subterraneanzonewithinthe wellbore extemaltotheprimary solid tubulats 

and perforated tubulars, means for sealing off an annular region within at least one 
Of the perforated tubulars, and means for imecHng a hardenable fluidio sealing 
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material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[0176] A system for extracting nnaterials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore. means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for sealing off an annular region within at least 
one of the perforated tubulars, and means for injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[0177] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation 
including: one or more solid tubular members, each solid tubular member including 
one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
subterranean fonnatlon. In an exemplary embodiment, the perforated tubular 
members that are radially expanded into intimate contact with the subterranean 
fonnatlon compress the subterranean fonnation. 



,0178] A method of isola«ng a r.rs. subteranean zone from a .econd 
ume ranean zone in a »ellbo,e has also been described inoiudes pos.on,ng 
rolreso,ld.ubu.rsw«hin*e««,lbore,««so,idtubu,ars,.v^^^^^ 
.rraneanzone,pos.oningoneo,n»repe*ra.ed.ubufarsw«h,n.he««l^^^^ 

ach inching one or more radial passages, the peKorated tubulars .ravers«g «.e 
^ d subterranean zone, radial, expanding at least one of the pr-mary s^ 
L^lars and perforated .ubularswi.hinthewenbore.radialVexpand,nga.teastone 

rf:e;rfo,ledtubu,arsintoin.imatecontac.wi.h..ese=ondsub.rraneanz^^^^ 

fiuidic^ ooupong the perforated tubulars and me solid tubulars, 
passageoff.uKtefron,.hef,rs.subter,aneanzone.o«,esec»ndsub.er«nean^ 

li„ me wellbore external to the solid tubulars and perforated tubulars^ n a 
l^plary embodhnent. the perforated tubulars ma. are radially expanded ,n 
la e contact wim the second subtenanean zone compress the secon 
Iterranean zone, in an exemplary en*odiment. me memod furmer «dud^ 
vibrating me second subter^nean zone to -.cease ma rate of re^ of 
hydrocarbons from me second subterranean zone. In an exemp^ry embodm^-l 
tne method further includes vibrating the second subterranean zone to dea^ 
radia, passages of the perfected tubulars that are radially expanded into ,nWna« 
Ltal With me second subterranean zone. In an exemplary embedment the 
I^^dler.cludes applying an impulsive load tome perforated tub^a^^J 

are radially expanded into intimate contact wim the second subtenanean zone to 
increaseme rate of recovery of hydrocarbonsfrommesecondsubterraneanzone. 

roi791 Amemodofexb^ctlngmaterialsfromaproducingsubterraneanzone 
in a wellbore, at leas, a portion of me wellboie including a casing, has also been 
described ma. includes posi«onlng one or more so«d tubulars w«hln the v«llbo«^ 
pos«oningoneormoreper16,a.edmbularswim,nmev«llboreeachinclud.go^^^^ 

or more radial passages, me perforated tubuters traversing the pmduc^g 
subterranean zone, radial, expanding at leas, one of me sCid tubulars and fte 
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perforated tubulars within the wellbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
fluidicly coupling the solid tubulars with the casing, fluidlcly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore. and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the perforated tubulars that are radially expanded into 
intimate contact with the producing subterranean zone compress the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. In an exemplary 
embodiment, the method further includes vibrating the producing subterranean zone 
to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the producing subterranean zone. In an exemplary 
embodiment, the method further includes applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from 
the producing subterranean zone. 

[0180] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterraneanzone.meansfor positioning one ormore perforated 

tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore. means for radially expanding at least one of the perforated tubulars into 
intimate contact with the second subtenraneanzone. means forfluididy coupling the 
perforated tubulars and the solid tubulars. and means for preventing the passage 
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0, fluid, ftom .he firs, subte^nean zone » the second subterranean zone wrth.n 
,ne wellbore externa, .o.he solid hibulars and perforated tubulars. In an exemplary 
en^bodimem, the means for radially expanding a, least one of the perforated 
.ubulars into intimate contactwiththesecondsubterraneanzonecompnsesmeans 

for compressing the second subterranean zone. In an exemplary embodrment. the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone. 
,„ an exemplary embodiment, the system further includes means for v bratrng he 
second subterranean zone «. ctean the radial passages of the perforated tubulars 
tha,a,eradiallyexpandedintointimatecon.aCwith.heseoondsub.er.neanzone^ 

in an exemplary embodiment, the system further includes means for applyrng an 
impute^e load to the perforated tubulars that are radially «<panded ,nto ,nt,mate 
oontac with the second subtenanean zone to increase rat. of recovery of 
hydrocarbons from the second subterranean zone. 

[0181] Asystemforex,rac«ngmaterialsfromaproducings.*terranean2one 

in a wellbore, at least a portion of the weHbore including a casing has abo been 
deschbedthatlnciudes means for posit^ningoneormoresoiidtubula^^^^^^ 
wellbore, meansforposmoning one ormoreperforatedtubu^rs^-thrthewelbore 

each indudlng one or more radial openings, the perforated tubulars ^ 
pL*gslrraneanzone,meansforradia,.expandinga.leas.one~^ 

Liars and the perforated tubulars within the wellbore, ---J" '^^ 
expanding at least one of the perforated tubulars into intimate con, C „«, *» 
Zudngsub,enaneanzone,meansfornuWiclycoupling*eso,id.*u,arsw*^*e 

c^ng means for flu«.c^ coupling the perforated tubu.rs with the sol, tubu la. 
„^™,orfluld^isola«ng.hep.odudngsub.en3neanzor«f.mat.aso^^^^^^^^^ 

sub.enaneanzonev*inthewellbo,e,andn,eansfor.U.id«,coupl,ngatleas.^ 
„f me perforated tubulars with the produc^g subterranean zone. In an exemplary 
em Jnnent the means for radially expanding at least one o, the perforated 



tubulars into intimate contact with the producing subterranean zone comprises 
means for compressing the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 
further includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subterranean zone 
to increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

[01 82] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation and 
includes a perforated wellbore casing, Including: one or more solid tubular 
members, each solid tubular member including one or more external seals, one or 
more perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore. and at least one of the perforated tubular members 
are radially expanded into intimate contact with the perforated wellbore casing. In 
an exerhplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

[0183] A method of Isolating a first subterranean zone from a second 
subterranean zone In a wellbore that Includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 



subterranean zone, positioning one or more perforated tubulars within the wellbore 
each including or,e or more radial passages, the perforated tubulars travers»,g t e 
second subteranean zone, radially expanding at least one of the primary sol,d 
tubulars and perforated tubulars within the wellbore, radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing, flu,d,cly 
couplingtheperforatedtubularsandthesolidtubulars, and preventing the passage 

of fluids from the first subterranean zone to the second subterranean zone w h,n 
the wellboreextemaltothesolid tubulars and perforated tubulars. lnar,e«emplanr 
embodimenttheperfor^tedtubularsthatareradiallyexpandedintointimatecontact 

^ the perforated casing compress the second subterranean zone, in an 
exemplary embodiment, the method further includes vibrating the second 
subterranean zone to increase the rate of recover of hydrocarbons rom 
second subterranean zone. In an exemplary embodiment, the method fu*^ 
includesvibrat,ng«.esecondsubterraneanzonetocteantheradialpassa9esoftt,e 

perforated tubulars that are radially expanded into Intimate contact w*h the 
perforated casing. In an exemplar embodiment, .he method further indud^ 
app^ing an imputeK,e toad to the perforated tubulars that are radially expanded ,nto 
mlate contact with the perforated casing to increase the ,3te of recovery of 
hydrocarbons from the second subterranean zone. 

(01841 A method of extracting materials ftom a producing subtenanean zone 
in a wellbore, at least a portion of «,e wellbore Including a casing and a perforated 
casing ma. traverses the producing subtenanean zone, has also been deserted 
thatindudesposMonlng one ormore solid *ibularswi.hlntha«elbore.pos*o™ng 

one or more perforafed .ubuians witttln .he wellbore each including one or more 
radla, passages, .he perfora.ed .ubulars .reversing the P"-"^ 
zone, radla,^ expanding a. least one of the solid tubulars and the pe^^^ 
tubulars within the wellbore, radially expanding at leas, one of the perforated 
tubular. in.o in«ma.e contact with the perforated casing. Wdidy coupling the soUd 



tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars. fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the producing subteranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the producing subterranean zone to clean the radial passages of 
the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated tubulars to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. 

[0185] A system for isolating a first subtenranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars into 
intimate contact with the perforated casing, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
of fluids from the first subterranean zone to the second subterranean zone within 
the wellbore external to the solid tubulars and perforated tubulars. In an exemplary 



embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone. 
In an exemplary embodiment, the system further includes means for vibrating the 
second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact wrth the perforated casing to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

[0186] A system for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore Including a casing and a perforated 
casing that traverses the producing subterranean zone, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially 
expanding at least one of the perforated tubulars into intimate contact with the 
perforated casing, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and means for fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 



compressing the producing subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the producing subterranean zone to increase 
the rate of recovery of hydrocarbons from the producing.subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the 
producing subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

[01 87] An apparatus has also been described that includes a zonal isolation 
assembly Including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or mOre perforated tubularmemberseat^ 
including radial passages coupled to the solid tubular members, and one or more 
perforated tubular liners each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
perfomied within the wellbore, and the perforated tubular liners are formed by a 
radial expansion process performed within the wellbore. 
[0188] A method of isolating a first subteranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore. the solid tubulars traversing the first 
subten^nean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 



sub,erraneanzone.c,he.3condsub.er.neanzone^min.he»««boree^ma^o 

«« primary solid .ubulars and perforated U,bu,ars, pos«on,ng one o, more 
loLlbu.r«nersw^intheinteHoro,oneor.oreomeper,c«.ed.ubu,^ 
rndlllyexpand.ngandp,as.ioa,,ydefo™ina*eperfora.ed.ubu.r,.na.w..h,n 

the interior of one or more of the perforated tubulars. 

„189, AmethodofextracUngmaterialsfromaproducingsubterranean zone 

„ a wellbore. at teas, a ponion of «,e w^lbore ir,c,uding a casing, has also been 
erbedthat..udeaposK^nir«oneor,,K.reso.idtubu..^thln.he„e,bor^^^ 

posiSonlng one or more perforated tubulars each including one or more radral 
Zes wHhin the wellbo,., the perforated tubulars traversing «,e produo^ 
ubteLean zone, radially expanding at leas, one of «,e solid ..bulars and .he 
perforated tubulars w«hin the wellbore. fluidtely coupling «,e solid tubu^rs w«h *e 
c *J «ic^ coupling «,e perfora.ed .ubulars «i* the solid tubulars. fluKiidy 
rigl pLducing subterranean zone from a. leas, one ~an 
zone wi«,in me we»bore. fluidicly coupling a. leas, one of «,e P^^-^"^^^ 
wim «,e producing subterranean zone, posiHoning one or more perforate^ 
line. lin *e interfor of one . more o, the perforated «"^"'-^ ^ ^ 
expandi,^ and piasfically defom,ing ^ perforated Urbular liners «,.h,n the mtenor 

ofoneormoreofttiepertoratedtubulars. 

,01901 A system for isola«ng a firs. suMenanean zone from a second 
ubfeLnean zone in a wel«»re has also been descn^ed .hat '^'^^^^ 
one or mo,« solid *,bu.ars «i*^ «.e we«bo,e, .he so.d mb^ 
Lversingmef,rstsubterrar«anzone.meansforpositior*,goneo,moreperfo,ated 

llars each including one or more radial passages w«.ln *e 

perforated tubu^rs .reversing .he second subterranean zone, means for^d^ 

Cnd,. at least one of the s* tubulars and P^*-'- -^-^^^'^ 
J«»re,meansforfluidic^ooup,ingtheperfora.ed.ubularsand*esolK.*.bu^^^ 

meansfbrpreventing .he passage of fluids,romtheflrs.sub.erranoanzone.o«,e 



second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. means for positioning one or more perforated tubular liners 
within the interior of one or more of the perforated tubulars, and means for radially 
expanding and plastically deforming the perforated tubular liners within the .ntenor 
of one or more of the perforated tubulars. 

[0191] A system for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore. means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. meansforfluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone wrthin the wellbore. 

means for fluidicly coupling at least one of the perforated tubulais with the 
producing subterranean zone, means for positioning one or more perforated tubular 
liners within the interior of one or more of the perforated tubulars. and means for 
radially expanding and plastically defomiing the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

[0192] An apparatus has also been described that includes a zonal isolation 
assemblyincluding: oneormore solid tubularmembers. each solidtubularmember 

including one or more external seals, two or nr^ore perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
one-way valves for controllably fluidicly coupling the perforated tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbore. 
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(01931 A method of isolating a first subterranean zone from a second 
luMerraneanzonehavingapluralityofprod^ingzonesinawellborehasalsobeen 

described that indudes positioning one or more solid tubul.ars w«hin tl,e wellbore, 
tt» solid tubula.. traversing the first subterranean zone, positioning ^o or more 
perforated tubularseach including one or moreradialpassages within thewellbore, 

LperfOra.edtybula,st,aversing.hesecondsubterraneanzone,radiallyexpand,ng 
atJastoneoftKeso,k..ubula,sandperforatedtububrswfthintheweliboreflu,d,ch, 

coupling the perforated tubulars and the primal solid tubulars, prevenbng the 
passageofflu^sfromthesrstsubterraneanzonetothesecondsubterraneanzone 

lin the wellbore externa, to ^ primary so,« tubulars and perforate, tubu ars 
and preventing fluids from passing from one otthe producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

roi941 A method of extracting materials from a wellbore having a pluralrty of 
p^ducingsubterranean zones, at leastaportionofthev^l^reincludlngacasing, 

L also been described that includes posWoning one or more solid tubulars withrn 
tt« wel«>ore, positioning two or more perforated tubulars each indudrng one or 
more radia. passages within the wellbore, the perforated tubula. tra^rsn,. *,e 
producing subter^nean zones, radially expanding at least one of the soIkI Urbu^rs 
Ld the perforated U.bu.rs within the,wellbore, .uidic. coupling the s«. 
With the cas,^. f-uid-^V coupting the perforated tubulars with the sol,d ubu a. 
fluldidy iso.a«ng *e producing subterranean zone from at lea^ one other 
subterranean zone wfthin the wellbore. fluidldy couplmg at leas, one of «,e 
perforated tubulars with producing subterranean zone, prev«it,ng fluids from 
passing from one of the producing zones «,at has not been depleted to one of the 
producing zones that has been depleted. 

r0195l A system for isolating a first subterranean zone from a second 
subterraneanzonehavlngapluralKyofprodudngzonesinaweliborehasalsobeen 

descried that includes meansfor positioning oneor more solid tubulars wrthin the 



wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars fraversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars. and means for preventing fluids from passing from one 
of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

[0196] A system for extracting materials from a plurality of producing 
subterranean zones in a wellbore. at least a portion of the wellbore including a 
casing, has also been described that includes means for positioning one or more 
solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages wflthin the wellbore, the 
perforated tubulars traversing the producing subterranean zones, means for radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. means for fluidicly coupling the solid tubulars with the casing, means for 
fluidicly coupling the perforated tubulars with the solid tubulars, means for fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, means forfluidicly coupling at least one of the perforated 
tubulars with the producing subterranean zone, means for positioning one or more 
perforated tubular liners wrthin the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 



,01971 An apparatus for extracting geothem-al eh«gy f«>nn a subten^nean 
,orr.a,ion containing a sourca of geott-ermal energy has also been described tha, 
includes a zonal isolation assembly positioned wfthin the subterranean fo,n,a»h 
including: one or mora solid ..bular members, each solid tubular member inc uding 

„neormo,«extemalseals.oneormore perforated tubular members aachinclud,ng 
radial passages coupled to tt« solid tubular members, and one or more perforated 
tubular liners each including one or more radial passages coupled to the imenor 
surfaces of one or more of the perforated tubular members, and a shoe coupled to 
the zonal Isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are fom»d by a radial expansion process perfom,ed 
within the wellboiB. 

roi981 A method of isolating a first subterranean zone from a second 
subterranean zone including a source of geotham^l energy in a weDbore has also 
been described that includes positioning one or more solid tubulars w,th,n the- 
wellbore. the solid tubulars traversing the flrst s^terranean zone, position^g one 
or more perforated tubulars eact, including one or more radial passages «*,n the 
v^lbore,theperforatedtubularstraversingthe second subterraneanzone^«d«lly 

expanding at teast one o, the solid tubu^rs and perforated 
wellbore, fluidicly coupling the perforated tubulars and the pnmary soW tubula^^ 
preventing the passage of fluids from the first subterranean zone to t e second 
subten^nean zone within the wellbore external to the primary solid tubular and 
perfora^d tubulars. posMoning one or more perforated tubular liners w.h,n t^e 
Irlor of one or more of the perfected tubula-s. and radially expanding and 
pla^ically defomring the pejorated tubular liners within the interior of one or more 
of the perforated tubulars. 

roi991 A method of extracting geothemial energy from a subterranean 
geo.hem,al zone in a wellbore. at least a portion of the wellbore including a casing 
has also been described that indudes posifioning one or more solkl tubu^rs w*h,n 
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the wellbore. positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
subterranean geothermal zone, radially expanding at least one of the solid tubulars 
and the perforated tubulars within the wellbore. fluldicly coupling the solid tubulars 
with the casing, fluidicly coupling the perforated tubulars with the solid tubulars. 
fluldicly isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore. and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 
[0200] A system for isolating a first subterranean zone from a second 
geothermal subterranean zone in a wellbore has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. 
the perforated tubulars traversing the second geothemial subterranean zone, 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore. means for fluidicly coupling the perforated tubulars and 
the solid tubulars. and means for preventing the passage of fluids from the first 
subterraneanzonetothesecondgeothemialsubterranean zone within the wellbore 

external to the primary solid tubulars jand perforated tubulars. 
[0201] A system for extracting geothem^al energy from a subterranean 
geothemial zone in a wellbore. at least a portion of the wellbore including a casing, 
has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore. the perforated 
tubularstraversingthe subterranean geothemialzone.meansfor radially expanding 

at least one of the solid tubulars and the perforated tubulars within the wellbore. 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars. means for fluidicly isolating 
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the subterranean geothermal zone from at least one other subterranean zone within 
the welibore. and means for fluidicly coupling at least one of the perforated tubulars 
with the subterranean geothermal zone. 

[0202] An apparatus has also been described that includes a zonal isolation 
assembly Including: one or more solid tubular members, each solid tubular member 
including one or more extemal seals, one or more perforated tubular members each 
including one or more radial passages coupled to the solid tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process performed within the welibore. and the radial passage of at least one of the 
perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the welibore. 

[0203] A method of Isolating a first subterranean zone from a second 
subterranean zone in a welibore has also been described that includes positioning 
one or more solid tubulars within the welibore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the welibore 
each including one or more radial passages, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary soW 
tubulars and perforated tubulars withinthewellbore.fluidiclycouplingthe perforated 

tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore extemal to 
the solid tubulars and perforated tubulars. and cleaning materials fmm the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the welibore. 

[0204] A method of extracting materials from a producing subterranean zone 
in a welibore. at least a portion of the welibore including a casing, has also been 
described that includes positioning one or more solid tubulars within the welibore. 
positioning one or more perforated tubulars within the welibore each including one 



or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore. fluidicly coupling the solid tubulars with the 
casing fluidicly coupling the perforated tubulars with the solid tubulars. fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore. fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
[0205] A system for isolating a first subten-anean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversingthefirstsubterraneanzone. means forpositioning one ormore perforated 

tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubulars. 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. and means for cleaning materials from the radial passages of 
at least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0206] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for posrtioning one or more solid tubulars within the 
weilbore.means forpositioning one ormore perforated tubulars withinthe wellbore 

each including one or more radial passages, the perforated tubulars traversing the 



producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

[0207] Although illustrative embodiments of the invention have been shown 
and described, a wide range of modification, changes and substitution is 
contemplated in the foregoing disclosure. In some instances, some features of the 
present invention may be employed without a corresponding use of the other 
features. Accordingly, it is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the invention. 



9f\ 



What is claimed is: 



Claims 



1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; 

one or more flow control valves operably coupled to the perforated 
tubular members for controlling the flow of fluidic materials 
thn3ugh the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of 
the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating 
pressure within the perforated tubular members; and 

one or more flow sensors operably coupled to one or more of the 

i 

perforated tubular members for monitoring the operating flow 
rate within the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring 
the temperature, pressure and flow sensors and controlling the 
operation of the flow control valves; 
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wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. 



2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subten^nean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

» i 

function of the monitored operating temperatures, pressures, and flow 
rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising: 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

^\ 



tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of tlie perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

4. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars within the wellbore, 

the perforated tubulars traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; 
means for monitoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars; and 



means for controlling the flow of fluidic materials through the perforated 
tubuiars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

5 A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars within the wellbore. 

the perforated tubuiars traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 
means for fluidicly coupling the solid tubuiars with the casing; 
means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubuiars with the 

producing subterranean zone; 
means for monitoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubuiars; and 
means for controlling the flow of fluidic materials through the perforated 
tubuiars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more extennal seals; 
one or more perforated tubular members each Including radial 



passages coupled to the solid tubular members; and 
one or more solid tubular liners coupled to the Interior surfaces of one 
or more of the perforated tubular members for sealing at least 
some of the radial passages of the perforated tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 



radially expanding and plastically defornning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subtenranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly Isolating the producing subten-anean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 
radially expanding and plastically defonning the solid tubular liners within the 

interior of one or more of the perforated tubulars to fluidicly seal at 

least some of the radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone frpm a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subten-anean zone; 



means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone: 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more solid tubular liners within the interior of 

one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the solid tubular 

liners within the interior of one Or more of the perforated tubulars to 

fluidicly seal at least some of the radial passages of the perforated 

tubulars. 



10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars 
traversing the producing subtenranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
nneans for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore; 



.eans fo, flu^ioly coupling a. leas, one o, *e perforated .ubula. wi«, the 
Droducing subterranean zone; . . . • ^, 

„eans for pos«ioning one or more solk. tubular liners v,i«.in the .ntenor o. 
one or more of the perforated tubulars; and . ^ ,„ 

^ns for radially expanding and plastically deforming the sol,d tubul r 
L wtthil the intertor o, one or more of the pejorated tubulars to 
fluidicly seal at least some of the radial passages of the perforated 
tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubu^r memt>ers each mduding rad,al 

passages coupled to the soHd tubular members; and 
a sealing material coupled to a. leas, some ofthe ^"^-'^ 
members for sealing at least some of the .adial passages of 
the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 
12 Amethodofisolaangaflrstsubterraneanzo-^fromasecond— nean 

^°"^;Lrroro:rso....u....in.he.e,i.^^^ 

oir rrr:::^ ea. ln...ng o. or more 
' 2lpassagesv*.nthewe«bore,«,eperfo,a.ed»,bu.a,s.ravers,ng 

the second subten-anean zone; 



radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
sealing off an annular region within at least one of the perforated tubulars: 

and 

injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

13. A method of extracting materials from a producing subtenranean zone In a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore. the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
sealing off an annular region within at least one of the perforated tubulars; 

and 



r 



injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidlcly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subten^nean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 



means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zonej 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 



An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
subten-anean formation, comprising: 

one or more solid tubular members, each solid tubular member 

including one or more extemal seals; 
one or more perforated tubular members coupled to the solid tubular 

members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within 
the wellbore;. and 
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wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress 
the subterranean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the second subterranean zone; 
fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars. 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The method of claim 18. further comprising vibrating the second 
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subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

21. The method of claim 18, further comprising vibrating the second 
subten^anean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

22. The method of claim 1 8, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the producing subterranean zone; 
fiuidicly coupling the solid tubulars with the casing; 
fluidiciy coupling the perforated tubulars with the solid tubulars; 
fiuidicly Isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fiuidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 



24 The method o, claim 23, wherein .he perforated tubulars that are ^ially 
eianae<.ln.oln,lmatecon,ao.wlththeprodudngsub.erraneanzcnecompressthe 

producing subterranean zone. 

25 The method o, Calm 23, further oomprising vlb^ting the producing 
Lhterranean zone to Increase «,e rate c, recovery o, hydrocarbons from the 
producing subterranean zone. 

26 The method of c.a». 23. further comprising vibrating the producing 
bterrreanone.oc.eantherad«lpas*agesof«.pe,forated.ubu,ars.ha.are 

:drZdedln.oin«.a.contac.w«h.he producing subterraneanzone. 

27 The met^d of claim 23, further compnsi.^ applying an impulsive loadtc |he 

LoraLd tubulars that are radially expanded into in«n,ate oontac* 
rItgsubterraneanzohetolncrease.he,ateof.cove^ofHydroca,bons.rom 

the producing subterranean zone. 

28. Asys.emfor^.atingafirs»subterraheanzcne.romaeacond subterranean 

yone in a wellbore, comprising: 

Ins .br pos^onlng one or more so,« *.bulars wHhIn the wellbo., 

solid tubulars traversingthe first subterranean zone; 
^s for posHionl,^ one or more perforated tubulars within the wd«.ore 
each including one or more rad^l passages, the perforated tubulars 

traversing the second subterranean zone; 
„«ansforradlally expanding atteas.oneofthesolidtubularsandperibra.ed 

tubulars witilin the wellbore; 
n,eans for radia% expanding at teas, one of me perfbrated tubuters into 
intimate contact with the second subterranean zone; 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 

and 

means for preventing the passage of fluids from the.first subterranean zone 
to the second subterranean zone within the welibore external to the 
solid tubulars and perforated tubulars. 

29. The system of claim 28, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone comprises means for compressing the second subterranean zone. 

30. The system of claim 28. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

31 The system of claim 28. further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

32 The system of claim 28. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the sec9nd subterranean zone to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
welibore. at least a portion of the welibore including a casing, comprising; 
means for positioning one or more solid tubulars within the welibore; 
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„eans for positioning one or nore perforated tubulars within the wellbore 

each including one or n»,e radial openings, the perforated tubulars 

traversing the producing subterranean zone;. 
„eans for radially expanding a, least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
„,eans for radially expanding at least one of the perforated tubulars into 

intimate contact with the producing subterranean zone, 
means for fluididy coupling the solid tubulars with the casing; 

means ft.r flukiidy coupling the performed tubulars the so d tubu la., 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellboie; and 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone. 

34 The system of claim 33, wherein the means for radially expanding at least 
oneoftheperforatedtubulars into Wmatecontactwiththe producing subterranean 

zone compdses means for oppressing the producing subterranean zone. 

35 Thesystemofdaim33,fu,ther.comprlsingmeansforvibra,lng«.e produdng 

,^.» nf recoven/ of hydrocarbons from the 
subterranean zone to increase the rate of recovery or y 

producing subten^nean zone. 

35 Thesys,emofctaim33.fu,thercomprisingmeansforvlbra«ng.heprodu^^ 
Lrraneanzonetodeana,erad.lpassagesof««^...ratedtubulars*atare 

radially expanded into intimate contact with the produdng subtenanean zone. 

37 Thesystem of daim 33. furmercompdsing means for apph,lng an irnpulsive 
load to the perforated tubulars that are radiaHy expanded into intimate contact w*h 
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the producing subterranean zone to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed vwthin 
the wellbore; and 

wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the perforated wellbore casing. 

39. The apparatus of claim 38. wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

40. A method of isolating a first sutJterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenranean zone; 



posKloning one or .ore pe*..e. tu.u.rs ^ .he w*o,e ea^^^ 

including one or more ^iial passages, the perforated tubulars 

traversing the second subterranean zone; _ 
radially expanding a, least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
.dially expanding at least one o. the perforated tubulars into ,nt,mate 

contact with the perforated casing; 
fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the «rst ^°7JJ^ 
second subterranean zone Wthin tl« wellbore external to the sohd 
tubulars and perforated tubulars. 

41 The method o, daim 40. wherein the perforated tubulars that are radial^ 
elpanded inl int^ate contact with the perforated cas^ oontpress the second 
subterranean zone. 

42 The method of daim 40, furfhe, ccmpHslng vibrating the secon^ 
lerranean zone to increase the rate of recovery of hydrocart,ons from the 
second subtenranean zone. 

43 The mea,od of claim 40, further comprising vibrating the second 
ler^eanzonetodeantHe,3dU-passagesoftheperforatedtubu.rstha.a. 

radially expanded Into Wmate contact with the perforated casing. ■ 

44 The method of da^40. further comprising applying an impuls^e load to me 

TerfoJed tubu^-s that are red* expanded Into intimate contact " 
rerrdcasingtoincrease«.rateo..cove,yofhyd,oca,bonsf,omthesecond 

subterranean zone. 
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45 A method of extracting materials fronn a producing subterranean zone .n a 
wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, cpmprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 
fiuidicly coupling the solid tubulars vtflth the casing; 
fluidicly coupling the perforated tubulars wHh the solid tubulars; 
fiuidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

46 The method of claim 45. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
subterranean zone. 

47 The method of claim 45. further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

48 The method of claim 45. further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 



radially expanded into Intimate contact with the perforated casing. 

49 The method of claim 45, furthercomprising applying an impuls«e load to the 
perforated tubuiars that are radially expanded into ,n«ma,e contact Jhe 
perforated tubuiars to increase the rate of recovery of hydroca*ons from the 
producing subterranean zone. 

50 Asystemforisolatlngafl-stsubtenaneanzonefromasecond subterranean 
zone in a wellbce that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubutars within the wellbore. me 
solid tubuiars traversing the first subterranean zone; 

means for posftioning one or more perforated tubuiars within «.e wellbore 
each including one or more radial passages, the perforated tubuiars 
traversing the second subterranean zone; 

meansforradially expanding atteastoneof.hesolld.ubula,sand pejorated 

tubuiars within the wellbore; 
means for radially expanding at least one of the perforated tubuiars into 

intimate contact with the perforated casing; 
n«ans for fluidicly coupling the perforated tubuiars and the solid tubuiars; 

meansCreventiog ^ passage of flu«s from the first -b.en.nean zone 
*, the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars. 

51 The system of claim 60. wherein the n«ans for radially expanding at least 
one of the perforated tubu^rs Into intimate contact with .he perforated casing 
comprises means for compressing me second subterranean zone. 
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52. The system of claim 50. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

53. The system of claim 50. further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contact w/ith the perforated casing. 

54. The system of claim 50. further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
second subtenranean zone. 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars within the wellbore 

each including one or more radial openings, the perforated tubuiars 

traversing the producing subten^nean zone; 
means for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 
means for radially expanding at least one of the perforated tubuiars into 

intimate contact with the perforated casing; 
means forfluidicly coupling the solid tubuiars with the casing; 
means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 
means for fluidicly isolating the producing subterranean zone from at least 



one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing 
comprises means for compressing the producing subtenranean zone. 

57. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

58. The system of claim 55. further comprising means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing, 

59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 
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radial passages coupled to the interior surfaces of one or more 
of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; . 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the perforated tubular liners are formed by a radial expansion 
process performed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each Including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluldicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more perforated tubular liners within the interior of one or 

more ofthe perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more ofthe perforated tubulars. 



62 A method of exacting materials from a prodi^ing subterranean ror.e m a 
wellbore. at .east a portion of the wellbore including a casing, compnsmg; 

positioning one or more solid tubulars w«hin the wellbore; 

posiUoning one or more perforated tubulars each including one or mo-e 
mdialpassagesw«hinthewellbore,theperforatedtubularstravers,ng 

the producing subterranean zone; 
^dially expanding at least one of the solW tubulars and the perforated 

tubulars within the wellbore; 
fluidlcly coupling the solid tubulars with the casing; 
fluldicly coupling the perforated tubuters the solid tubulars; 
fluidic,^ isolating the producing subterranean zone from a. ^st one other 

subterranean zone within the wellbore; 
fluKlioly coupling at leas, one of the perforated tubulars wtth ^ produang 

subterranean zone; 
posWonlng one or more perforated tubular liners within ^ interior of one or 

more ofthe perforated tubulars; and 
radiany expanding and plas«cal,y deforming the perforated tubular l,ners 
within the interior of one or more of the perforated tubulars. 

63. Asystemforisolatingafirstsuiterraneanzonefromaseoond subterranean 

zone In a wellbore. comprising: 

means fbr pos«oning one or more so«d tubulars w«hin the wellbore, the 
solid tubulars traversing the first subterranean zone; 

meansforpos^^n-^oneormoreperfo^tedtubu^rseachlncl^^^^^^ 
more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone; ^ 

n«ansforradiallyexpandinga.teas.o,«oftheso«dtubularsandperfb,a.ed 

tubulars within the wellbore; 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subten-anean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 
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65. An apparatus, cdrfiprising: 

a zonal isolation assembly connprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
two or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more one-way valves for controllably fluidicly coupling the 
perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

whereinatleastone of the solid tubularmembers and the perforatedtubu^r 
numbers are fomied by a radial expansion process performed wrth.n 
the wellbore. 

66 Amemodofiso.a«ngafi.stsubterramanzonefro,nasecondsub«™nean 

zone having a plurality of producing zones in a wellbore. compreng: 

posLing one or .ore solW tubu^rs wHbin «,e »^lbo«. «,e soiKi .ubulars 

traversing the first subterranean zone; 
positioning t»o or more perforated tubulars each including one or more 
Jalpassageswfthinthewe,lbore.theperto«.ed.ubu^*3,e-s,ng 

the second subterranean zone; , 
radian, expanding a. leas. or« of ^ solid tubulars and perforated tubulars 

within the wellbore; 
fluididy coupBng the perforated tubutors and the primal solid tubu^^; 
preventhg the passage of fluids fron, the firs, subterranean zone to the 

secondsubterraneanzonewithinthewellboreextemaltothepnmary 

solid tubulars and perforated tubulars; and 

preventing fluids from passi,^ from one of tt,e producing zones«,at has not 
beendepletedtooneoftheprodudngzonesthathasbeendepleted. 
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67. A method of extracting materials from a wellbore having a plurality of 
producing subterranean zones, at least a portion of the wellbore including a casing, 
comprising; 

positioning one or more solid tubulars within the wellbore; 

c 

positioning two or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zones; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 



means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for preventing fluids from passing from one of the producing zones 

that has not been depleted to one of the producing zones that has 

been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zones; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 



means for preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has 
been depleted. 

70. An apparatus for extracting geothermai energy from a subterranean 
formation containing a source of geothermai energy, comprising: 

a zonal isolation assembly positioned within the subterranean formation, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 

radial passages coupled to the interior surfaces of one ormore 

of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within 
the wellbore. ^ 

71 . A method of Isolating a first subterranean zone from a second subterranean 
zone including a source of geothermai energy in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 
radial passages wfthin the wellbore. the perforated tubulars traversing 

the second subterranean zone; 
radially expanding, at least one of the solid tubulars and perforated tubulars 



within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 

72. A method of extracting. geothermal energy from a subten-anean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the subterranean geothermal zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothermal zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothemnal 
subterranean zone in a wellbore, comprising: 



means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second geothemial subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second geothermal subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 

74. A system for extracting geothermal energy from a subterranean geothemial 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the subterranean geothermal zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidiciy coupling the solid tubulars with the casing; 
means for fluidiciy coupling the perforated tubulars with the solid tubular; 
means for fluidiciy isolating the subterranean geothemial zone from at least 

one other subterranean zone within the wellbore; and 
means for fluidiciy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 



75. An apparatus, iiomprising: 

a zonal isolation assembly comprising: . 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including one or more 
radial passages coupled to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within 
the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular 
members within the wellbore. 

A method of isolating a first subterranean zone from a second subten^nean 
in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subten-anean zone to the 
second subterranean zone within the wellbore external to the solid 
tubulars and perforated tubulars; and 



cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within 
the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subten^nean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within 

the wellbore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the 
solid tubulars traversing the first subten-anean zone; 



„eans for positioning ore or more perforated tubulars within the wellbore 

each induding one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; . 
„»ans for radially expanding at least one of the solid tubularsand perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; and 
means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated 

tubulars within the wellbore. 

79 A system for extracting materials from a producing subterranean zone in a 
wellbore at least a portion of the wellbore Including a casing, comprising; 
means for positioning one or more solid tubulars within the v^ellbore; 
means for positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
means for radially expanding' at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly couplir^ the perforated tubulars ^th the solid tubulars; 
means for fluidicly isolating the producing subtenanean zone from at least 

one other subten-anean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 



means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 
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